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Abstract 
 
Globally, dramatic declines in wildlife populations continue due to anthropogenic pressures. Many 
of these declines are linked to unsustainable human behaviours. In developing countries, 
community-based conservation programs are essential for arresting these declines. However, many 
programs are not effective and require substantial improvements if they are to deliver sustainable 
conservation outcomes. The social sciences, including conservation psychology, provide an 
opportunity to understand the social dimension of conservation problems and improve the 
effectiveness of community-based conservation programs. The Sumatran orangutan (Pongo abelli) 
is a suitable case study for this approach. The species is critically endangered due to habitat loss and 
degradation, the illegal wildlife trade, hunting, and human-wildlife conflict. The future of the 
species relies heavily upon effectively engaging with local communities to support the conservation 
of the orangutan and its habitat.  
 
This thesis aims to inform community-based conservation strategies that effectively incentivise and 
motivate local communities in the context of developing countries to adopt conservation 
behaviours. To achieve this, I ask: What are the socio-psychological factors and processes that 
determine how community-based conservation programs influence behaviour change and 
community support? How can this knowledge be utilised to more effectively design, implement and 
manage community-based conservation programs? The thesis addresses these research questions 
using a socio-psychological approach to investigating secondary data from developing countries 
and also by conducting a comparative case study of community-based conservation programs for 
the Sumatran orangutan. This research is the first in-depth socio-psychological investigation for 
Sumatran orangutan community-based conservation programs. 
 
First, I conduct a realist synthesis focused on community-based conservation programs in 
developing countries that measured changes in community behaviour in relation to conservation 
objectives. A realist synthesis identifies the critical mechanisms operating within a program, the 
outcome caused by this mechanism and how the context affects these mechanisms. The synthesis 
highlights three main mechanisms that explain the reasoning of individuals to engage in 
conservation behaviours: ‘conservation livelihood provides economic value,’ ‘conservation 
provides benefits that outweigh losses of curtailing previous behaviour’ and ‘local authority over 
resources creates empowerment.’ The success of each mechanism was affected by various contexts 
including: relative significance of income, capacity and cultural acceptability. The findings from the 
synthesis advance the understanding of the decision-making processes of communities subject to 
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community-based conservation programs and highlight how different contexts alter the reasoning 
process.  
 
Second, utilising the comparative case studies, I investigate the effect of differing motivations on 
community’s decision to engage in conservation behaviours. I apply the self-determination theory 
to this context by analysing the comparative effectiveness of heteronomous (e.g. extrinsic 
incentives such as economic rewards and pressure or coercion to act) versus autonomous 
approaches (e.g. an intrinsic desire to act due to inherent enjoyment or self-identification with a 
behaviour and through freedom of choice) to motivating conservation behaviour. The study found 
that heteronomous motivations (e.g. income from tourism) led to changed behaviour towards 
orangutan protection but were ineffective in changing behaviour towards forest (i.e. orangutan 
habitat) protection. A combination of both autonomous and heteronomous motivation was found to 
be associated with the greatest behaviour change throughout the community. These findings suggest 
that autonomous motivational techniques, which promote the intrinsic values of conservation, 
should be integrated into programs.   
 
Using these case studies, I then investigate what constitutes a socially desirable program 
environment for the effective delivery of community-based conservation programs. I found 
elements of both an autonomy supportive environment and a controlled, regulatory approach to be 
integral to achieving this. External control and assistance was found to be positively perceived and 
even desired by some local communities. However, a strong autonomy supportive environment can 
facilitate greater intrinsic identification with the program and conservation goals. This can also be 
supported through the influence of external stakeholders such as tourists with ethical conservation 
values, and vice versa; negatively affected through tourists with minimal regard for conservation. 
These findings highlight that greater focus is required on the contribution external stakeholders can 
have on the effectiveness of conservation programs. 
 
I further explore the contribution of other psychological variables (guided by the theory of planned 
behaviour) to willingness to protect and change behaviour toward orangutans and the forest. 
Psychological variables (e.g. social norms, perceived ease, greater respect or liking as a result of the 
program) emerged as significant predictors for willingness to protect and change behaviour for both 
forest and orangutan protection, even after controlling for demographics and program context. 
However, the significant independent variables differed across each dependent variable. This 
demonstrates the importance of investigating both behaviour change and willingness as different 
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measures of success and specific conservation behaviours separately (such as distinguishing 
between orangutan and forest protection).  
 
This thesis provides critical socio-psychological insights into the functioning and outcomes of 
community-based conservation programs in developing countries. I provide recommendations for 
incorporating this information into the design, implementation, management and evaluation of these 
programs. In particular, this thesis recommends a shift to a more holistic approach to promoting 
behaviour change that facilitates intrinsic values for conservation in addition to extrinsic 
approaches. Furthermore, despite the large focus on decentralisation in community-based 
conservation, I demonstrate that greater focus needs to be placed on the potential influence of 
external stakeholders who can facilitate more effective program operations. The insights and 
recommendations provided in this thesis assist conservation practitioners to more effectively 
address the threats to biodiversity and wildlife in developing countries, particularly the critically 
endangered Sumatran orangutan.   
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CHAPTER 1 
 
 INTRODUCTION 
 
 
 
 
 
 Plate 1. Palm oil plantation located adjacent to Gunung Leuser National Park. 
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1.1 Background of problem 
1.1.1 Biodiversity and wildlife decline 
The planet is experiencing a 6
th 
mass extinction crisis (Wake & Vredenburg 2008; Barnosky et al. 
2011), primarily due to anthropogenic factors (Schultz 2011;Verissimo 2013). Wildlife and 
biodiversity are highly vulnerable to a variety of threats of human origin: habitat loss and 
fragmentation, fire, deforestation for agricultural conversion, hunting, logging, invasive species, 
climate change and encroaching human populations (Liu 2001; Miles et al. 2006; Lauber et al. 
2011; Wich et al. 2011). Although, despite commitment from world leaders to address these 
problems, biodiversity continues to decline while threats continue to increase (Butchart et al. 2010). 
Conservation biology has made considerable progress in identifying the status of and threats to 
biodiversity, catalysing the need for conservation (Schultz 2011). However, less progress has been 
made in influencing human behaviour to help mitigate these threats (Schultz 2011; Verisssimo 
2013).  
 
1.1.2 Addressing human threats  
Whilst conservation biologists may be unfamiliar with human behaviour research and strategies to 
influence behaviour change, the social sciences offer a wealth of knowledge and applied techniques 
that can help address conservation problems. Conservation problems have previously been 
grounded in the ecological sciences (Saunders 2003; Schultz 2011). However, there is a need to 
integrate ecology with social science to better understand and solve these real world problems (Liu 
2001; Fox et al 2006). The field of ecological economics has grown rapidly in recent decades (Liu 
2001; Stem et al. 2003; Villamor & van Noordwijk 2011). Whilst economic models (e.g. 
Mesterton-Gibbons & Milner-Gulland 1998) and institutional analysis (e.g. Agrawal & Gibson 
1999) provide insights into decision-making of individuals, social psychological variables also 
influence decision-making and behaviour (Salafsky et al. 2001; Horwich & Lyon 2007; St John et 
al. 2011).  
 
1.1.3 Conservation requires behaviour change 
Schultz (2011) boldly asserts that conservation outcomes can only be achieved through changing 
human behaviour. The loss of biodiversity is a problem created and maintained by human 
behaviours (Clayton & Brook 2005). The study of psychology is well suited to address these 
problems as it is committed to understanding human behaviour and behavioural interventions 
(Clayton & Brook 2005). There is a growing consensus amongst conservation practitioners that 
applying psychology to understand human decision-making processes and what motivates and 
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drives human behaviour is integral for effectively addressing wildlife and biodiversity decline 
(Jones & Young 2004; Jones & Horwich 2005; St John et al. 2011; Litchfield 2013).  
 
Behaviour change is achieved most often through the introduction of conservation programs. 
“Conservation interventions are the product of human decision-making processes and require 
human behaviour to succeed” (Mascia et al. 2003, p. 649). It is critical therefore to focus on 
behavioural change when evaluating the effectiveness of conservation programs (Verissimo 2013). 
Conservation researchers and practitioners need to more effectively understand human decision-
making, particularly in the context of interventions that alter incentives and subsequently behaviour 
(Milner-Gulland 2012).  
 
1.1.4 The emergence of conservation psychology 
Conservation psychology emerged in the late 1990s as an important field for addressing 
conservation problems (Clayton & Saunders 2012). The goal of conservation psychology is to 
promote a healthy and sustainable relationship between humans and nature (Clayton & Myers 
2009). A healthy relationship is achieved through promoting behaviour to protect the natural 
environment with an understanding of why people behave in helpful or harmful manners towards 
the environment (Clayton & Brook 2005). Changing conservation behaviours can be direct (e.g. 
stopping poaching) or indirect (e.g. introducing policies to make stricter punishments for poaching), 
and at the level of individual, communities or whole societies (Monroe 2003). Conservation 
psychology research focusing on pro-environmental behaviour change has grown particularly in 
industrialised countries, focusing on behaviours such as recycling or conserving water (e.g. 
Abrahamse & de Groot 2013; Schultz 2015). However, less attention exists in conserving 
threatened wildlife and biodiversity in developing countries. A primary reason for this is likely to 
be the physical and social challenges that can arise when working in often remote communities of 
developing countries. 
 
1.1.5 Community-based conservation 
Early attempts to conserve biodiversity were through gazetting national parks, reserves and state-
managed forests (Clayton & Myers 2009). In 1992, the United Nations Conference on Environment 
and Development emphasised the need to incorporate human welfare with conservation efforts, thus 
beginning community-based conservation efforts (Clayton & Myers 2009). Community-based 
conservation is related to similar approaches, including community-based natural resource 
management, integrated conservation and development projects and co-management (Borgerhoff 
Mulder & Coppolillo 2005). In southeast and south Asia, community conservation is seen as a 
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necessary prerequisite for biodiversity conservation and sustainable resource management due to 
the large numbers of people living within and surrounding the forests (Horwich & Lyon 2007). 
Deforestation rates are higher in areas inhabited by people, highlighting the need for alternate 
livelihoods, active forest protection and community involvement in conservation (Galvin et al. 
2006; Linkie et al. 2010). Furthermore, other anthropogenic threats, including hunting, illegal 
wildlife trade and human-wildlife conflict demonstrate that the inclusion of communities in 
conservation strategies is integral to success.     
 
There has been varying levels of success with community-based conservation. Numerous 
evaluations, reviews and critical assessments exist regarding the effectiveness of community-based 
approaches (e.g. Brosius et al. 1998; Argrawal & Gibson 1999; Kiss 2004; Dressler et al. 2010; 
Brooks et al. 2012; Mulrennan et al. 2012; Kothari et al. 2013). Several factors have been identified 
that influence program effectiveness including: local community ownership and management 
(Salafsky et al. 2001); a closer working relationship with the local people by government and non-
government organisations (Horwich & Lyon 2007); granting land tenure to local communities with 
access to wildlife (Durrant & Durrant 2008; Porter-Bolland et al. 2012); receiving community 
benefits (Durrant & Durrant 2008) and local participation through ownership and management 
(Stronza & Gordillo 2008) to name only a few. However, several risk factors have also been 
identified that lead to failures of community-based programs, such as: the struggle to link protected 
areas and economic development (Wells 2003), providing the wrong incentives or too little 
incentives (Villamor & van Noordwijk 2011; Winkler 2011) inadequate management (Ogutu 2002) 
and environmental goals being overlooked in favour of economic development (Higgins-Desbiolles 
2011). Combining conservation goals with socio-economic development goals is considered 
challenging (Kellert et al. 2000). For instance, greater success has been found in North American 
cases, where countries such as Nepal and Kenya have been found to have serious problems in the 
outcomes of community natural resource management (Kellert et al. 2000). However, Brooks et al. 
(2012) global evaluation of community-based conservation programs suggest that with appropriate 
design and implementation strategies, projects can overcome local and national challenges to 
achieve success. 
 
Viewing communities as part of the solution rather than part of the problem is a more successful 
approach to achieving community-based outcomes (Horwich & Lyon 2007). Furthermore, an 
integrated approach linking communities and stakeholders is required to facilitate the process of 
community-based conservation rather than external stakeholders being responsible for conceiving, 
implementing and evaluating programs with a sole focus on changing local communities (Campbell 
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& Vainio-Mattila 2003). However, it is important to understand that communities are complex 
groups of people with different values and visions, which can affect attitudes and behaviours related 
to conservation (Clayton & Myers 2009; Waylen et al. 2013). Agrawal and Gibson (1999) highlight 
that viewing communities as “small, integrated groups using locally evolved norms to manage 
resources sustainably and equitably (p. 640)” fails to address the differences within communities, 
contributing to a lack of understanding for how to deal with these conservation problems. 
Therefore, we require a nuanced understanding of both communities and the people within them 
(Berkes 2004).  
 
By applying psychological theories, knowledge and methods to understanding communities and 
their decision-making process and behaviours in relation conservation problems, conservation 
practitioners are better equipped to design more effective community-based conservation programs 
in developing countries. Therefore, this thesis adopts a conservation psychology approach to 
address a pressing conservation problem in a developing country. It follows Clayton and Myers 
(2009) interpretation of local communities and community-based conservation programs as those, 
which work with local residents in or near areas of high conservation priority to directly protect 
species and ecosystems. 
 
1.2 Problem Statement 
There is a global crisis in wildlife and biodiversity conservation due to human influences. 
Community-based conservation programs are implemented with the goal of achieving conservation 
outcomes with the assistance of local communities. However, these programs, especially within 
developing countries, rarely take a psychological perspective in their design, implementation and 
management. Conservation psychology can assist in understanding how to change human behaviour 
and create more sustainable and effective conservation outcomes when working with communities. 
This approach is lesser explored, especially in developing countries; and is the focus of this thesis. 
This thesis specifically draws on psychological decision-making theories; self-determination theory 
and the theory of planned behaviour to address this problem. The study demonstrates the 
importance of this approach using the Sumatran orangutan (Pongo abelii) as a case study. The 
Sumatran orangutan is an example of a critically endangered species whose future relies on 
effectively working with local communities to create change. This research is the first in depth 
socio-psychological approach to orangutan conservation, for both the Bornean orangutan (Pongo 
pygmaeus) and the Sumatran orangutan. 
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1.3 Aim, research questions and objectives 
The primary aim of this thesis is to inform community-based conservation strategies that effectively 
incentivise and motivate local communities in the context of developing countries to adopt 
conservation behaviours. This thesis investigates the socio-psychological factors and processes 
underpinning the decision-making and behaviours of local communities involved in conservation 
programs. It asks: What are the socio-psychological factors and processes that determine how 
community-based conservation programs influence behaviour change and community support? 
How can this knowledge be utilised to more effectively design, implement and manage community-
based conservation programs? 
 
The specific objectives are:    
 
1. Review literature on the effectiveness of community-based conservation programs at achieving 
behavioural change and analyse why and how these outcomes were brought about. 
 
2. Investigate the most effective way to motivate conservation behaviour through a comparative 
case study of Sumatran orangutan community-based conservation programs.   
 
3. Investigate what constitutes an optimal program design that facilitates community support and 
delivers sustainable and effective community-based conservation programs for the Sumatran 
orangutan.   
 
4. Investigate the impact of psychological variables above and beyond demographic and village 
context variables on the outcomes community-based conservation programs of Sumatran orangutan.   
 
1.4 Approach 
This thesis is within the field of conservation psychology and specifically adopts a socio-
psychological approach to addressing the aims. The research adopts a bottom up approach to 
conservation by understanding the decision-making processes and behaviours of communities as 
well as the individuals within them and their relationship to conservation programs. When seeking 
to achieve societal change, working from the bottom up is believed to be a more effective way to 
make sustainable changes as it creates intrinsic change rather than forcible, extrinsic changes 
operating from a top down approach (DeCaro & Stokes 2008).    
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This approach addresses an important research gap amongst extensive policy, program evaluation 
and stakeholder analysis research to address conservation problems. In Indonesia for example, the 
research on these topics includes the institutional, political and economic environment that Reduced 
Emissions from Deforestation and forest Degradation (REDD+) is being implemented into (Indrarto 
et al. 2012), policy and stakeholder recommendations with regards to community plantations 
(Kartodihardjo et al. 2011), the links between government policies and forest and forest people 
(Colfer et al. 2010) and making policies work for payments for ecosystem services (Prasetyo 2009) 
to name a few. On a global scale, similar research has been conducted covering for instance 
REDD+ safeguards in national policy (Jagger et al. 2012), politics and power in national REDD+ 
policy processes (Di Gregorio et al. 2012), a systematic approach to identifying and discussing 
policy options that can be applied to tropical contexts with regards to reducing deforestation 
(Muller et al. 2013), multi-level governance of forest resources (Mwangi & Wardell 2012) and 
investigating regulations regarding land tenure reforms (Larson & Pulhin 2012). I recognise that 
such studies provide key information for strategies to address conservation problems. However, the 
focus of this research is on adopting a bottom-up approach that addresses the lesser explored area of 
social-psychology to addressing conservation problems through community-based conservation. 
Particularly, this is the first in depth application of socio-psychological research within community-
based conservation programs for all orangutan species. 
  
Finally, a species approach has been adopted rather than an ecosystem approach because of the 
inherent interactions between the local communities and the orangutan. The biggest threats to 
orangutans are not only habitat loss and degradation, but also hunting for human consumption, 
illegal pet trade, bounties and also eradication as a pest species (Meijaard et al. 2012; Wich et al. 
2012). An ecosystem protection approach does not address these additional threats, which are direct 
interactions between humans and the orangutan. Whilst some of these threats may be by-products of 
deforestation, they are likely to persist for a long time as many plantations and villages now border 
the remaining National Parks in which orangutans occur and move through. It is therefore important 
to understand the interactions between humans and the species directly to ensure conservation 
efforts are targeted effectively. Many other endangered species face similar threats. Therefore, this 
approach is relevant to other endangered species conservation programs.  
 
1.5 Methods 
I apply a mixed method approach to address the objectives of this thesis to derive the benefits of 
both quantitative and qualitative approaches (Newing 2010). There were challenges in conducting 
research in the case study villages due to low levels of education and cultural differences. 
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Therefore, qualitative research was required to meet cultural requirements and elicit information 
that reflected accurate meaning and in-depth responses to complex topics. Qualitative research can 
compliment quantitative approaches by providing greater depth and richness to understanding the 
research questions and answer questions where quantitative approaches are not able (Camic et al. 
2003). However, I obtained quantitative data where possible to achieve broad generalisable results.  
 
1.6 The Sumatran orangutan 
1.6.1 Conservation status 
The Sumatran orangutan is a critically endangered species (Singleton et al. 2008). It is found in the 
provinces of North Sumatra and Aceh, Sumatra, Indonesia (Wich et al. 2011). Its Borneo 
counterpart is also an endangered species (Ancrenaz et al. 2008) putting them both on Appendix 1 
of Convention of International Trade in Endangered Species (CITES) prohibiting trade of wild 
orangutans. The most recently published estimate of the Sumatran orangutan lists the population at 
less than 6,700 in the wild (Wich et al. 2008). The wild population size of Borneo orangutans is 
more difficult to quantify but a 2008 estimate suggested a 10% drop from the 2004 estimate of 
54,000 (Wich et al. 2008). Only six viable populations of more than 250 Sumatran orangutans have 
been reported to remain (Singleton et al. 2004; Wich et al. 2008). The Sumatran orangutan 
population is in steep decline and feared to be the first great ape species to become extinct (Wich et 
al. 2008). 
 
1.6.2 Threats 
One of the biggest threats to the forests and biodiversity in South East Asia, including the 
orangutan, is habitat conversion for oil-palm agriculture (Wilcove & Koh 2010). Due to its low cost 
and high demand, avoiding oil palm expansion is unlikely, but there is a strong call for sustainable 
practices that do not convert further forests and orangutan habitat (Wilcove & Koh 2010). Sumatran 
orangutans are forest-dependent species and are highly sensitive to deforestation (Hardus et al. 
2012). An issue that further threatens the orangutan is human wildlife conflict (Singelton et al. 
2004). This conflict is often a result of agricultural plantations clearing or bordering orangutan 
habitat. In a study by Campbell-Smith et al. (2010), local residents were familiar with the protection 
status of the orangutan and mostly agreed with this status but were fearful due to their size and 
ability to inflict harm. This fear of orangutans and crop raiding can lead to illegally harming or 
killing orangutans. Finally, the orangutan presents an economic opportunity to some, and can be 
victim to the illegal wildlife trade (Singleton et al. 2008).  Whilst oil palm is a significant threat to 
the species, it is important to consider the contribution of all threats to the problem in order to create 
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lasting solutions (Meijaard et al. 2012). For instance, hunting is also a significant threat due to low 
orangutan reproductive rates (Marshall et al. 2009; Meijaard et al. 2012; Wich et al. 2012). 
 
1.6.3 Community-based conservation efforts 
Community involvement and community-based conservation is essential to the future of the 
orangutan. In Indonesia and Malaysia, 36.5 million people rely on the forest resources that are 
home to the remaining 60,000 orangutans (Meijaard et al. 2012). Community involvement has been 
beneficial in curbing hunting and trade of orangutans employing community based forest protection 
units (Wich et al. 2008). Attempts to assist farmers with project intervention with human-orangutan 
conflict resulted in more caring and kind attitudes towards orangutan management (Campbell-Smith 
et al. 2012). Wild orangutans also present an opportunity for community-based tourism, which can 
enhance income for local communities (Campbell-Smith et al. 2011). Orangutans will increasingly 
be forced to occupy human-modified habitats and their conservation will benefit greatly from 
gaining community support.  
 
1.7 Case study description 
I take a comparative case study approach to address the aims of this thesis. Three comparative case 
study sites were chosen along the border of Gunung Leuser National Park, North Sumatra, 
Indonesia. The Gunung Leuser National Park is a part of the vital Leuser Ecosystem Conservation 
Area within North Sumatra and holds orangutan and other critically endangered species such the 
Sumatran tiger (Panthera tigris sumatrae), the Sumatran elephant (Elephas maximus sumatranus) 
and the Sumatran rhinoceros (Dicerorhinus sumatrensis), (IUCN Red List 2010; Wich et al. 2011). 
The Leuser Ecosystem is a candidate for future REDD+ projects and tourism is becoming a more 
popular alternative livelihood to produce conservation outcomes in these regions (Wich et al. 2011).   
 
The case study villages: Bukit Lawang, Tangkahan and Halaban, have been chosen on practicality 
as well as their differences in the type of conservation program operating, the varying incentives 
and motivation used, the different management styles, varying impact on the communities and the 
differing conservation outcomes. These differences allow for comparisons across each village and 
their associated programs. Bukit Lawang is a large-scale tourism operation focused predominately 
on semi-wild orangutans where unsustainable tourism practices have been observed. Tangkahan is a 
small-scale tourism operation where the main benefit for orangutans is through habitat conservation 
via the elephant conservation response unit that draws tourists. In the village of Halaban, a 
reforestation program employs a small minority of the community. The primary goal of this 
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program is to restore the National Park that was once an illegal palm oil plantation to increase 
wildlife and biodiversity, including the Sumatran orangutan. 
 
1.8 Thesis Outline 
This thesis comprises six chapters (Figure 1): this introduction chapter, four data analysis chapters 
that address the objectives of the thesis and a final discussion and conclusion chapter. Chapters 2-5 
have been written as papers that have been published or submitted to journals. 
 
Chapter 2 - How do community-based conservation programs in developing countries change 
human behaviour? A realist synthesis 
This chapter is accepted for publication in Biological Conservation. The chapter applies a realist 
synthesis approach to the conservation literature to investigate behaviour change processes within 
community-based conservation programs in developing countries.  
 
Chapter 3 – Community motivations to engage in conservation behaviour to conserve the Sumatran 
orangutan 
This chapter has been accepted for publication in Conservation Biology and is currently available 
online. In this chapter, I investigate the effect of varying motivation styles on communities adopting 
conservation behaviours in the case study sites. 
 
Chapter 4 – Fostering community support for conservation programs in developing countries. 
Sumatran orangutan case study 
This chapter has been submitted to Environment and Behaviour for review. It extends on Chapter 3 
by investigating what is an optimal program environment to elicit effective motivation and bolster 
community support for the program.  
 
Chapter 5 – Sumatran orangutan community conservation: psychological variables are important 
determinants of success 
This chapter has been submitted to PLOS ONE for review. It uses theoretical backings of the theory 
of planned behaviour to investigate social and psychological variables on willingness to protect and 
self-reported behaviour change towards the orangutan and forest.  
 
Chapter 6 – Discussion and Conclusion  
This chapter begins with a brief overview of Chapters 2-5. I then discuss the contributions this 
thesis makes to the field of conservation psychology, Sumatran orangutan conservation as well as 
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the implications for conservation programs, particularly community-based conservation. Finally, 
the chapter provides an overview of the approach and limitations, future research directions and 
overall conclusion.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
Figure 1.1 Structure of thesis and corresponding objectives addressed in each chapter. Dotted line 
highlights chapters based on case study data.   
CASE STUDY – SUMATRAN ORANGUAN 
Chapter 1 – 
INTRODUCTION 
Chapter 2 – Realist synthesis of community-based 
conservation literature   
Chapter 3 – Effect of motivation on conservation 
outcomes  
Chapter 4 – Effect of program environment on 
conservation outcomes 
Chapter 5 – Effect of psychological, demographic 
and contextual factors on conservation outcomes  
Chapter 6 -   
DISCUSSION AND CONCLUSION  
OBJECTIVE 1 
OBJECTIVE 2 
OBJECTIVE 3 
OBJECTIVE 4 
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Plate 2. Large rainforest tree inside Gunung Leuser  
National Park.  
 
 
           Plate 3. Elderly community member of Bukit Lawang village. 
 13 
CHAPTER 2 
 
How do community-based conservation programs in 
developing countries change human behaviour? A realist 
synthesis  
 
 
 
Plate 4. A community member of Bukit Lawang making a concoction of traditional 
medicine sourced from her garden.  
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2.1 Abstract 
Community-based conservation programs often target local communities with the aim of altering 
their behaviours to achieve conservation outcomes. However, these programs can underestimate the 
complexities of human behaviour, and hence jeopardise their effectiveness. We applied a realist 
synthesis to 17 community-based conservation programs in developing countries that quantitatively 
measured behavioural changes linked to conservation outcomes. A realist synthesis identifies the 
critical mechanisms operating within a program and the outcome(s) caused by these mechanisms, 
and also identifies how the context affects these mechanisms. Our synthesis identified three main 
mechanisms that best explain the reasoning of individuals to engage in conservation behaviours: i) 
conservation livelihood provides economic value; ii) conservation provides benefits that outweigh 
losses of curtailing previous behaviour, and iii) giving local authority over resources creates 
empowerment. The success of each mechanism was affected by various context factors including 
the proportion of income generated for the family, capacity to engage in livelihood, cultural 
acceptability of livelihood and the livelihood being logistically achievable to partake in. Despite 
conservation education being a common strategy, there was very little evidence provided of the 
reasoning of individuals and subsequent behaviour changes from education programs. This is the 
first application of a realist synthesis to community-based conservation programs. The results 
advance our understanding of the decision-making processes of communities subject to such 
programs, and highlight how different contexts influence changes in conservation behaviour. Future 
reporting of behavioural outcomes and the associated reasoning of individuals and communities to 
engage, as well as the relevant contextual data, is required for more informed and effective design 
of community-based conservation programs. 
 
2.2 Introduction 
Community-based conservation aims to simultaneously achieve development and conservation 
goals, therefore meeting the objectives of both local communities and conservationists (Berkes 
2004). Community-based conservation programs utilise various strategies to engage with local 
communities and encourage participation, in order to achieve desired conservation goals. Examples 
include linking conservation and human development goals, creating socio-economic incentives for 
conservation and giving communities control over local natural resources (Brooks et al. 2012). 
Incentives to change behaviour can be created when the benefits of conservation outweigh the costs 
(e.g. Butler & Marshall 1996; Campbell et al. 1996; Butler 2000; Salafsky & Wollenberg 2000; 
Wood et al. 2013). However, while some programs have succeeded in favourably changing 
individual and community behaviour towards conservation (Bajracharya et al. 2005; Cranford & 
Mourato 2011), many others have failed (Lewis & Phiri 1998; Waylen et al. 2009; Sommerville et 
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al. 2010). Programs often underestimate the complex nature of human behaviour and the social and 
cultural contexts, which often determine outcomes (Knight et al. 2010; Rands et al. 2010; Waylen et 
al. 2010). 
 
Whether explicit or implicit, the premise behind community-based conservation programs is that 
changing human behaviour is a prerequisite to achieving desired conservation outcomes. However, 
specific strategies to change behaviour are often overlooked in the program design, implementation 
and management. Evaluating how past programs have influenced human behaviour in varying 
contexts can improve these strategies. However, behavioural outcomes are not often measured both 
explicitly and quantitatively in program evaluations (Brooks et al. 2013), which make large-scale 
reviews difficult.  
 
Despite the long history of community-based conservation programs, there have been few reviews 
of the determinants of success or failure (Kothari et al. 2013). A review of incentive-based 
conservation programs (Spiteri & Nepalz 2006) found problems in identifying target beneficiaries 
and program sustainability. Roe (2008), in a conservation-poverty review, concluded that climate 
change could be a catalyst for bringing together conservation and development communities due to 
mutual, time-sensitive goals. Community-based environmental monitoring programs have also been 
reviewed, revealing that more research is needed to compare and contrast successes, and further 
case study data are necessary to better understand the benefits of citizen science (Conrad & Hilchey 
2011). Tole (2010) reviewed community-based forest management programs and identified key 
incentives and institutions affecting their success. These approaches are just a few examples of the 
large and diverse history of community-based conservation programs. However, despite this 
extensive history, there continues to be a call to understand whether community-based conservation 
programs as a whole are an effective conservation tool, and which factors are associated with 
success and failure (Brooks et al. 2013). In particular, Brooks et al. (2013) concluded that detailed 
qualitative research is still required to illuminate the key features of social dynamics, which was not 
possible using their quantitative correlative approach. Furthermore, other reviews of the 
conservation literature to complement traditional systematic reviews are necessary to account for 
data that require subjective interpretation and to elicit complex patterns of causality (Waylen et al. 
2010).  
 
2.2.1 Realist synthesis 
To address the global decline of biodiversity, it is imperative to adopt evaluation methods that 
determine what works and when (Ferraro & Pattanayak 2006). A realist synthesis lends itself to 
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achieving this, and more, by explaining ‘what works for whom in what circumstances, and why’ 
(Pawson & Manzano-Santaella 2012). It identifies the critical mechanisms operating within a 
program and the outcome caused by this mechanism. A mechanism ‘describes how program 
resources influence the reasoning and ultimately behaviour of people’ (Pawson 2013, p. 13). This 
approach aims to understand the contexts that can promote or impede the critical mechanisms 
influencing behaviour change (McCormack et al. 2007). This action is undertaken because a 
program can utilise the same resources to trigger mechanisms within a community, but result in 
different reasoning, and hence outcomes, depending on varying contexts such as gender, culture, 
socio-economic status or education. The approach is suitably sensitive to diversity and change 
within programs (Pawson et al. 2004). Instead of providing a pass/fail verdict on program 
approaches, it takes an explanatory focus that is compatible with complex social interventions 
(Pawson et al. 2004). The critical distinction between a realist approach and traditional systematic 
reviews is this explanatory focus, which is beneficial to community-based conservation 
practitioners who can know how a program will likely work in their situation and context, and what 
can be done to improve the likelihood of success (Pawson et al. 2004).  
 
Here, for the first time, we apply a realist synthesis approach (Pawson 2006) to address the research 
question: how and under what circumstances do community-based conservation programs in 
developing countries achieve community adoption of conservation behaviours? We defined 
community-based conservation programs as any conservation-focused intervention that was 
implemented in a group of people reported as a community by each program, and which required 
individuals to change their behaviour in order to reach the conservation goal. Conservation 
behaviours were defined as any behaviour that had been changed, adopted or halted by community 
members and had a direct influence on conservation outcomes as targeted by the community-based 
conservation program.  
 
2.3 Methods  
2.3.1 Search strategy 
To begin, we searched the Web of Science database using key terms: “community based 
conservation” or “community conservation”; “project” or “intervention” or “program” or 
“programme” or “case study”, and “behaviour*” or “behavior*”. The asterisk (*) is a wildcard used 
in the database to represent any group of characters, including no character. We then systematically 
compared the papers with our inclusion criteria: 1) consistency with our definition of a community-
based conservation program (see above), and 2) quantitatively measured behaviour change that had 
a direct impact on the program goals or quantitatively measured conservation outcomes that were 
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highly likely to be due to changes in behaviour of the community. We focused solely on 
quantitative behavioural outcomes in order to circumscribe the size and scope of this review. 
Programs that used measures of behaviour change in hypothetical situations were not included, for 
example using an individual-based model to investigate the effect of payments and sanctions in a 
hypothetical community-based program (Keane et al. 2012). 
 
From this search, we identified Brooks et al. (2013), who conducted a review of the attitudinal, 
behavioural, ecological and economic outcomes of community-based conservation programs. We 
conducted a cited reference search from this paper to aid in identifying programs that reported 
behavioural outcomes. Brooks et al. (2013) included behavioural outcomes that had been measured 
quantitatively, qualitatively and by ‘author’s judgement.’ We searched through only those 
references that were recorded as quantitative outcomes and included the papers that met our 
remaining inclusion criteria. Of the 136 programs reviewed by Brooks et al. (2013) we included 9 
in our review. The database search by Brooks et al. (2013) of JSTOR and Anthroplus ended in 
August 2009. Therefore, we conducted a further search of these databases from August 2009 to 
December 2013. First we reviewed titles and abstracts for applicability, and the paper was excluded 
only if it was evident that it was of no relevance. If it was deemed potentially relevant, we reviewed 
the full paper for applicability. This left us with 16 papers (one of which reviewed two applicable 
programs). A total of 17 studies were found that matched these criteria. We contacted the 
corresponding authors from each paper to ask for any further material relating to the programs. 
Where needed, we further conducted Google searches and cited reference searches to expand on our 
understanding of the program under analysis.  
 
2.3.2 Review and analysis 
The process we took in reviewing and analysing the relevant publications was guided by realist 
synthesis principles as outlined in Table 2.1. The candidate developed a program theory with 
guidance from an expert in this methodology, which is an abstracted description of how an 
intervention or a family of interventions (in this case, community-based conservation) is expected 
to work. It guides the review by providing a framework to align evidence that refutes, refines or 
supports the initial theory. This framework provides a deeper understanding of how the program 
operates, and for whom and in what circumstances it was successful or otherwise (Wong et al. 
2013). The program theory was identified from the 17 programs under analysis by assessing ‘how 
the program was expected to work’, based on information provided in the relevant paper and 
associated information where available. This process started with identifying the main strategy the 
program employed, and identifying a hierarchy of outcomes from this, including the decision-
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making process that led to the decision to engage or otherwise in conservation behaviours. We 
identified four initial program theories (Figure 2.1).  
 
Next we searched the selected papers using a standardised data-extraction template that included: 
details on intervention; evidence to support, refute or refine elements of program theory; a table for 
context, mechanisms and outcomes relationships; proposed amendments to program theory; 
comments on rigour/methodology, and other notes. Specifically, the template was used to further 
identify and refine mechanisms that contributed to the outcome of interest, which in this case was 
adoption of conservation behaviours or lack thereof. We analysed both quantitative and qualitative 
information regarding details of the program and community to provide evidence of contexts and 
mechanisms. A mechanism was identified by reviewing evidence of the decision-making process 
and reasoning to engage in the outcome of interest (i.e. changes in behaviours). When program 
mechanisms were identified, we also searched for evidence pertaining to any specific contexts, such 
as cultural influences, socio-economics, or individual differences between people such as gender or 
occupation, to name a few, that were present and necessary for those mechanisms to ‘fire’. The 
evidence found for each context, mechanism and outcome, and the relationship between them, was 
entered into a table. Homogenous context, mechanism and outcome patterns were synthesised to 
represent a single relationship pattern. 
 
Table 2.1. Steps taken to review and analyse data set (modified from Pawson et al. 2004).  
Review and analysis process 
1. Develop program theories - review the 17 case studies and assess the theory behind how the 
program was designed to bring about a change in conservation behaviour 
2. Synthesise program theories 
3. Extract evidence from data using standardised extraction template including: evidence to 
support, refute or refine elements of program theory, a table for context, mechanisms and outcomes 
relationships, proposed amendments to program theory, comments on rigour/methodology 
4. Synthesise homogenous context, mechanism and outcome patterns to represent a single 
relationship pattern 
5. Synthesise remaining evidence into initial program theories and adjust where required; including 
adding additional mechanisms, and adding contexts which influence each mechanism. 
6. Report findings in terms of refined program theories that identify how such programs operate by 
highlighting the key mechanisms that lead to the outcome of behaviour change, followed by the 
contexts that trigger such mechanisms 
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Figure 2.1. Initial program theories identified of how the community-based conservation programs under review are ‘expected’ to work  
Individuals within community engage in conservation behaviours 
 
Conservation education 
Supplementary program 
theory 
Give communities control 
over natural resources 
Provide rewards/benefits 
in return for conservation 
behaviour 
Integrate conservation and 
livelihood goals 
Communities 
know how to 
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Communities have 
authority over resources  
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of previous behaviour 
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economic value for the 
community 
Communities 
understand 
importance of 
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motivated to adopt 
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motivated to 
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Communities have 
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2.4 Results 
We refer to each program reviewed throughout the results as a case study. (See Appendix A for 
greater detail of corresponding case studies including program and study details, conservation 
behaviour outcomes and other relevant outcomes). A brief description of the synthesised context, 
mechanism, and outcome relationship patterns we identified based on the evidence we uncovered 
can be viewed in Table 2.2. This table includes the mechanisms initially identified within the 
program theory (Figure 2.1), subsequently refined based on evidence, and any additional 
mechanisms we discovered, as well as the contexts that triggered these mechanisms. There were 
several instances in which direct evidence for the relationship between context, mechanism and 
outcomes was weak, but suspected based on the author’s judgement or ambiguous reporting. These 
are discussed below but not included in Table 2.2.  
 
Table 2.2. Summary of predominant context, mechanism and outcome patterns identified from the 
review of 17 case studies. 
Program 
theory/strategy 
Context  Mechanism Outcome 
Integrating 
conservation and 
livelihood goals 
Alternative 
livelihood is of 
significant 
monetary value or 
income 
Economic value – 
new conservation-
focused livelihood 
offers economic 
value 
 
Engage in 
conservation-
focused livelihood 
and associated 
conservation 
behaviours to 
receive economic 
benefit. 
 
Members have an 
understanding of 
the link between 
conservation and 
livelihood 
Communities have 
ability to engage 
Economic/social 
benefits in return 
for conservation 
behaviour 
Communities have 
capacity and 
logistical ability to 
engage in 
conservation 
behaviour 
Benefits > losses - 
The 
economic/social 
benefits for 
conservation 
behaviour outweigh 
losses of old 
behaviour 
Engage in new 
behaviour and stop 
old behaviour 
Culturally 
acceptable 
behaviours 
Equal distribution 
Give communities 
control over natural 
resources 
Reliance on natural 
resources 
Livelihood needs 
met 
Provision of 
alternatives 
 
Authority over 
resources - 
Communities 
control their 
resources 
sustainably out of 
self interest 
Manage resources 
in a sustainable 
fashion that 
benefits 
conservation 
outcomes 
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Next we discuss our findings in order of program theories. We outline each main mechanism, 
including the reasoning to engage in conservation behaviours, and the evidence for this within each 
program. We then present evidence that demonstrates which contexts are relevant to the 
effectiveness of this mechanism. Finally, we present additional mechanisms, which required further 
investigation.  
 
2.4.1 Program theory 1 - Integrating conservation and livelihoods 
MECHANISM: Economic value 
This mechanism refers to an individual’s decision to engage in a new livelihood due to it providing 
greater economic value than the original livelihood. By integrating livelihoods with conservation 
goals, community members whose income is dependent on this livelihood have an economic reason 
to participate in and act out conservation behaviours. There was strong evidence in six programs 
reviewed of this link between livelihoods and conservation and the positive influence this has on 
engaging in conservation behaviours. In many instances, the conservation livelihoods provided 
economic value to the community. However, there was less evidence to demonstrate that the 
reasoning for engaging in this new livelihood was because it generated greater economic value than 
the alternative livelihoods. Specific examples of behavioural change motivated by conservation 
livelihoods and economic value are outlined below. 
 
Case study 1: Tanzanian integrated conservation and development program involving butterfly 
farming (Morgan-Brown et al. 2010) 
This program relied on forest conservation to operate effectively and generate income. Butterfly 
farmers reported significantly more participation in conservation behaviours compared to other 
community members who were not butterfly farmers. The economic value of the program was 
supported and sustained by generating an increase in annual income of >25% through butterfly 
farming over previous livelihood strategies.  
 
Case study 2: Ecotourism in Costa Rica (Stem et al. 2003) 
Communities who had economically viable tourism programs linked to the local natural 
environment and wildlife were reported to have largely stopped environmentally destructive 
behaviours. Those employed in tourism or who had a family member employed in tourism reflected 
a greater likelihood of engaging in conservation behaviours such as maintaining forest cover on 
private land. To a lesser but still significant extent, this was also the case for those living in a 
community where environmental tourism exists, compared to those in communities not exposed to 
tourism, or who were not employed, or no family employed, in tourism. However, interviews 
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identified an unclear relationship between individuals’ perspectives on conservation and tourism 
employment status. This could demonstrate that the behaviour change is not due to an enhanced 
conservation ethic but rather a desire to be involved in tourism due to other reasons, such as the 
economic value it provides.  
 
Case study 3: Community-based ecotourism in Cambodia (Clements et al. 2010) 
A community-based ecotourism program was designed to ‘directly link revenue to long-term 
species conservation’. It was enforced by an agreement, between The Wildlife Conservation 
Society, protected area authorities and the community, which stipulated that the revenue raised from 
tourism is subject to adherence to the land use plan and not engaging in hunting of agreed wildlife 
species. The program was further supported by a greater fee being paid if all bird species are seen 
by tourists compared to a smaller fee if only a subset is seen. This tourism program has placed value 
on the bird species to the community, and has seen substantial increases in wildlife numbers and 
enforcement of land use plans.  
 
Case study 4: Agri-environment payment scheme for wildlife-friendly products in Cambodia 
(Clements et al. 2010)  
This program allowed farmers to sell rice through a village committee if they followed a 
conservation focused land use plan and did not participate in hunting. The rice was sold to a 
marketing association at preferential prices, which by-passed the middlemen that previously 
monopolised village trade. Villagers reported they still preferred to sell to the marketing association 
through the village committee even after the middlemen raised their prices to become competitive. 
These interviews highlighted additional mechanisms likely contributing to the success of the 
program (mentioned in additional mechanisms). The actual effect of the program in protecting the 
species is not known at this stage. However, it was reported that less than 8% of families in each of 
four villages have been recorded breaking the land-use plans. Furthermore, three of the four have 
refused to accept in-migrants (benefiting land-use plans) and the fourth had no immigrants trying to 
settle due to being remote.  
 
Case study 5: Torra Conservancy Namibia (Scanlon & Kull 2009) 
A community-based scheme in the Torra Conservancy of Namibia gave residents of ‘communal 
lands’ rights over wildlife and tourism once they created a community-level resource management 
institution. These were called conservancies, which managed wildlife through hunting and regulated 
tourism. Most people involved received benefits in the form of meat, cash, employment or other 
benefits such as compensation for loss of their stock, funeral assistance funds, and superannuation 
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and community level benefits. The Torra Conservancy received most revenue from a joint venture 
with a commercial tour company. Commercial poaching is reported by the authors to have ceased, 
and the majority of residents reported participating in conservation activities.  
 
Case study 6: (also program theory 2) Community conservation program for cotton-top tamarins 
(Saguinus oedipus) in Colombia (Savage et al. 2010) 
A main strategy of this program was to develop environmental entrepreneurs who create and sell 
products made from recycled plastic. The strategy had a significant impact on littering levels 
observed in the rural communities and in the adjacent forest that provided habitat for threatened 
wildlife. Nearly two million plastic bags have been recycled through the network of environmental 
entrepreneurs. Whilst no direct evidence is provided, the authors report that no tamarins were 
captured in the area for the illegal pet trade, with this outcome linked to improved economic 
livelihoods of the communities.  
 
CONTEXT  
The following is a list of contexts that were identified to trigger the above reasoning of 
‘conservation livelihoods providing economic value’.  
 
Significant income generator 
We found evidence to suggest that the proposed livelihood should be a significant income generator 
to the community. For instance, in case study 1 conservation behaviours were most prevalent for 
those whose primary and secondary source of income was butterfly farming compared to the 
control group of community members, but not for those who ranked butterfly farming as a lower 
source of their income (Morgan-Brown et al. 2010). However, for most households participating in 
this program, butterfly farming was not the primary economic source but was still a strong enough 
incentive to motivate conservation behaviours (Morgan-Brown et al. 2010). In case study 3, the 
revenue received by individuals employed in the tourism season (n=25) was an average of $160 per 
year, which is significant for families who rely on subsistence agriculture and forest products 
(Clements et al. 2010). A further 65 individuals benefited through temporary employment or local 
trade (Clements et al. 2010). It is unclear, though, whether level of engagement in conservation 
behaviours differed between direct, temporary or indirect employment.  
 
Understanding link between conservation and benefits 
We found moderate evidence that individuals need to understand the integral link between the 
benefits they receive and engaging in conservation in order to trigger the reasoning of conservation 
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having economic value. For example, butterfly farmers who reported that they understood the link 
between their income and the sustainability of the forests were more likely to engage in 
conservation behaviours than farmers who believed they could farm butterflies without forests 
(Morgan-Brown et al. 2010). Furthermore, in the Torra Conservancy program where successful 
conservation outcomes were reported, two thirds of community members interviewed linked 
receiving economic benefits to engaging in conservation behaviours (Scanlon & Kull 2009).  
 
Capacity 
We found potential evidence of the importance of ensuring communities have the capacity to adopt 
new conservation-orientated livelihood strategies. For example, in case study 4 only 38 families had 
rice of appropriate type to sell to the agri-environments program described in Clements et al. 
(2010), despite a large majority expressing interest in joining the program. We can only assume that 
this expression of interest was due to the greater economic value that this livelihood option 
provided. However, as they were unable to provide appropriate produce, this livelihood no longer 
presented an economic value to them. Therefore, whilst this program was successful for those who 
had the ability to participate, improvements could have been made if resources were in place to 
ensure more families were able to participate.  In case study 6, the program was successful in 
enabling local community members to become environmental entrepreneurs by assisting them in 
developing products and setting up a successful artisan network (Savage et al. 2010).  
 
Additional mechanisms identified within Program Theory 1: 
Social incentive 
 
Case study 7: Projeto TAMAR-IBAMA – turtle conservation Brazil (Marcovaldi & Marcovaldi 
1999) 
We also found that linking livelihoods with conservation may be effective by creating a social 
incentive for conservation behaviours. For example, providing former turtle and egg poachers in 
Brazil with a new livelihood of protecting these turtles and eggs has been successful in reducing the 
harvest of female turtles and eggs (Marcovaldi & Marcovaldi 1999). This was reported to have 
given the fishermen positive status within the community and enhanced their conservation ethic. 
The fishermen were seen as TAMAR (National Marine Turtle Conservation Program established by 
the Brazilian government) representatives in the outlying villages and were proud of, and respected 
for, the work that they did towards the preservation of the species. However, no direct evidence was 
provided for this assumption and therefore we can only assume that the social returns derived from 
the new livelihood gave these former poachers reason to engage in conservation behaviours. 
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Furthermore, it is possible providing economic value supported this social incentive, but it is 
unclear if this livelihood was more economically rewarding than poaching. 
 
CONTEXT 
Needs security 
The turtles were not the primary source of either income or protein in the above-mentioned 
program. Therefore, social benefits may only be effective as an incentive to change behaviour when 
economic and livelihood needs such as food are sufficiently met.  
 
Time 
Pride in the turtle project, and greater involvement in conservation behaviours such as more nests 
being left in situ, are reported in areas where the conservation organisation, TAMAR, had been 
working for several years. It is unclear whether this is because over time the social value increased, 
or whether there are alternative mechanisms such as stronger relationships between TAMAR and 
local residents or wider spread of community awareness, that resulted in greater involvement in 
conservation behaviours.  
 
2.4.2 Program theory 2 – Provide economic and development benefits in return for conservation 
behaviours  
MECHANISM: Benefits outweigh losses 
 
This mechanism refers to programs that provide rewards and benefits, often economic or 
developmental, for new behaviours related to conservation outcomes that the participant reasons to 
outweigh the losses from any previous behaviour now prohibited. Whilst similar to the previous 
mechanism, it differs because an alternative livelihood that is inherently linked to conservation 
outcomes is not necessary. We found evidence for this mechanism in 9 programs, each varying in 
effectiveness. The variability in these outcomes was attributed to different contexts in each 
program. 
 
Case study 8: Alternative energy and agricultural benefits for forest protection (Cranford & 
Mourato 2011) 
This community conservation program in the Peruvian Andes gave benefits in the form of energy 
and agricultural alternatives and community development in return for conservation-orientated 
behaviour (agreement to adhere to forest law in this instance), which resulted in large increases of 
conservation-minded households. Whilst it is not directly clear if this is because the benefits 
 26 
outweighed the losses from not adhering to the forest law, there was a positive relationship between 
the numbers of conservation-minded households and conservation action that occurred in that 
community. This could suggest that the greater the benefits provided, the greater the impact on 
behaviour outcomes. Furthermore, households more reliant on receiving income from rearing 
livestock were less likely to decrease forest-degrading activities (e.g. burning pastures for 
regeneration of grass and allowing forest grazing by livestock), suggesting that for these 
households, the benefits of forest conservation were outweighed by the costs. 
 
Case study 9: Community based sustainable turtle egg harvest (Caputo et al. 2005) 
A participatory program in Ecuador provided an economic reward in return for successfully hatched 
turtle eggs, also used as a form of sustenance by the local communities. However, they imposed no 
restrictions on the consumption of the eggs and therefore the community did not lose by 
participating in the program. Enough eggs were preserved to allow some harvest, satisfying the 
community’s consumption needs. The community still managed to successfully deliver hatchlings 
to the project, which benefited conservation of the turtles. Hence, no losses needed to be 
outweighed, yet the incentive induced participation.  
 
Case study 10: Luangwa integrated rural development and community based management project 
(Lewis & Phiri 1998) 
Economic incentives were provided in the form of income for rural communities in Zambia with 
money obtained from the safari hunting industry. However, high levels of illegal wildlife snaring 
continued, primarily due to hunger and economic hardship, suggesting insufficient benefits and 
assistance provided by the program to overcome these challenges. 
  
Case study 11: Serengeti Regional Conservation Project game cropping operation (Holmern et al. 
2002) 
Similarly, a game cropping operation in Tanzania involving commercial utilization of wildlife as an 
incentive to abstain from illegal hunting was not effective in inducing behaviour change, as the 
gains did not outweigh the losses from stopping hunting. 
  
Case study 12: Collaborative resource management program at Kibale National Park, Uganda 
(Solomon et al. 2011) 
A collaborative resource management scheme in Uganda permitted residents to legally fish inside 
the National Park according to an agreement. The program was not always effective at deterring 
illegal resource extraction of firewood and water. This outcome was because fishers were unaware 
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of these activities being illegal or unsanctioned. However, some fishers did extinguish bush fires or 
remove snares. Despite these varied results, there is no explanation for the varied reasoning 
amongst these fishers, and hence for the variability in outcomes.  
 
Case study 13: Zambia’s Administrative Management Design for Game Management Areas 
(ADMADE) program (Gibson & Marks 1995) 
This program provided communities with proceeds from the sustainable off-take of wildlife for 
community development. The program also provided employment for the community, including a 
village scout program. Data were limited, but indications are that the program was unsuccessful at 
stopping hunting because rural communities did not experience benefits, receiving little economic 
benefit or incentives such as jobs. Furthermore, the returns from illegal hunting far outweigh the 
goods received from ADMADE, and these economic incentives are not an appropriate motivator for 
some residents who see hunting as part of their identity and important to their social goals. Another 
problem was the difference in values that locals placed on development projects. Some projects 
generated greater or lesser interest, value and impact on the lives of different members of the 
community. Furthermore, failing to link these benefits, such as mills and schools, to individual 
behaviour meant those individuals who engaged in illegal hunting could still receive these public 
benefits. This approach contributed to undermining the value behind the benefits provided by the 
program and identified the importance of considering whether private or public benefits (or both) 
may be more appropriate. 
 
Case study 14: The community baboon sanctuary in Belize for conserving the black howler monkey 
(Alouatta Pigra) (Hartup 1994) 
This program adopted a voluntary approach to encouraging landowners to sign and abide by 
management plans on their own land to protect the black howler monkey. The approval of the local 
community was sought throughout the process and in return they benefitted by a steady increase in 
tourists to the baboon sanctuary. Sixty percent of community members reported that they received 
at least one benefit from the program (social contacts, income, t-shirt and certificate, education, 
self-satisfaction, wildlife protection) while the remainder reported none. Whilst the program focus 
is strongly on the voluntary approach to gaining community support, it also recognised that 
incentives are required to sustain biodiversity. The black howler monkey was found to be more 
abundant and their riverine forest habitat more secure following the establishment of the 
management program. The community surveys reveal that more direct and secondary utilitarian 
benefits are expected, which are likely to further help sustain biodiversity. This finding is likely due 
to growing reliance on paid labour and reduced economic hardship. 
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Case study 6: (also program theory 1) Community conservation program for cotton-top tamarins 
(Saguinus oedipus) in Colombia (Savage et al. 2010)  
The conservation program provided community empowerment programs including providing 
economic incentives to protect wildlife and forested areas. One approach was the use of traditional 
Colombian “binde” (a small cook stove made from clay). This option provided greater benefits to 
the community than using old methods of fuel wood collection. For example, respondents reported 
that the use of bindes, saves money, reduces the need to collect firewood, cooks food faster, makes 
cooking easier through less burning, there is less burning of pots and pans, and is better for their 
health. These outcomes resulted in a reduction in number of trees harvested for firewood, as the 
binde is a more fuel-efficient option. Surveys indicated that all 107 individuals who received a 
binde in 2006 were still using it in 2008. The participants estimated that there was a 50% reduction 
in firewood required for cooking each year, which significantly reduced the threat of forest 
disturbance to the cotton top tamarin’s survival. 
 
Case study 15: Community-based payment for environmental services (PES) intervention on forest 
use in Menabe, Madagascar (Sommerville et al. 2010) 
An evaluation of PES for biodiversity conservation found that payments had limited impact on 
individual’s decisions to change self-reported behaviour towards forest use. The individual benefits 
provided were not likely to offset the high opportunity costs of changing behaviour. The payments 
were received primarily by the community associations and therefore encouraged community rather 
than individual-level participation in the PES program. Participation in the PES program required 
the community institutions to directly engage in monitoring. Monitoring was found to be the 
greatest factor influencing an individual’s willingness to change their behaviour. Therefore, the 
provision of PES for monitoring is indirectly instrumental in achieving behavioural change.  
 
CONTEXT 
Logistically feasible 
For this mechanism to ‘fire’ (reason the benefits to outweigh losses), the program needs to be 
logistically feasible for the community to participate. Evidence for this was in the Serengeti 
cropping operation case (Holmern et al. 2002), where the program was logistically ineffective due 
to the use of only one vehicle, long distances involved, and poor infrastructure that contributed to 
low participation.  
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Capacity 
We found potential evidence of the importance of ensuring communities have the capacity to adopt 
encouraged conservation behaviours. In case study 14, one stipulation of the land management plan 
in the baboon sanctuary was to leave a nature strip when clearing vegetation on their land (Hartup 
1994). Agricultural clearing data indicates that 73% of the community abided by this whilst 27% 
did not because clearing riverbanks allowed their cattle to have access to water during the dry 
season (Hartup 1994). Case study 15 also reports some unsuccessful findings in cases where 
individuals were not able to abide by PES requirements. Here it was not possible to change 
behaviour agricultural expansion and tuber collections were necessary for maintaining for 
subsistence livelihoods (Sommerville et al. 2010).    
 
Culturally acceptable 
The new behaviour also needs to be culturally acceptable to outweigh the losses. When hunting was 
a cultural and recreational practice within a village it subsequently conflicted with the cropping 
operation, which aimed to induce individuals to abstain from hunting, and hence was unsuccessful 
(Holmern et al. 2002). It was also reported in Gibson and Marks (1995) that hunting was a part of 
the community’s identity and important to their social goals, and hence this cultural practice 
conflicted with the sustainable hunting required by the ADMADE program. In case study 6, the use 
of bindes was already a part of Colombian culture and therefore accepted by local communities, 
even after improvements in their design (Savage et al. 2010). However, previous attempts at 
introducing alternatives such as solar box cookers were unfamiliar to the community and 
unsuccessful (Savage et al. 2010).  
 
Equal distribution 
Cohesion within the community regarding program operations and equal or fair distribution of 
benefits are necessary prerequisites for success. We found evidence of this in the ADMADE 
program reviewed by Gibson and Marks (1995). Unfortunately, village chiefs who were given a 
large responsibility in running the program took advantage of many of the benefits for personal 
gain, including benefiting family and friends, which created resentment in some members of the 
community. There were also issues with local participation, including allowing opportunities to 
voice concerns and issues regarding the implementation of the program. Such opportunities were 
generally not provided, and the chief had considerable control over these situations. Village scouts, 
who were trained and employed as law enforcement and monitoring for the program, were 
unpopular in many communities, despite aims of providing greater trust due to being selected by 
local communities rather than from outside sources. Reasons varied from either lack of commitment 
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from the scouts, including reportedly poaching themselves when they were not closely supervised, 
or conversely strict enforcement including harassment that alienated the scouts from the community 
when effective supervision was present.  
 
2.4.3 Program theory 3 - Provide communities control over natural resources 
MECHANISM: Local authority and empowerment 
To make protected area conservation more effective, some programs have taken a community-
conservation approach by giving communities control over their natural resources. There is little 
direct evidence in these evaluations to demonstrate how this strategy changes individuals’ reasoning 
and hence conservation behaviour. Therefore, we have little evidence of what mechanisms derive 
from this strategy. However, evidence suggests that providing communities with control gives them 
authority over management decisions, which in turn empowers them to make sustainable 
management decisions that cater for their needs. Previous studies have found that programs which 
allowed communities the use and control over natural resources were found generally to achieve 
better outcomes than those that did not, suggesting a concern for conservation of the resources they 
have control over (Waylen et al. 2010). 
 
Case study 16: Community based management of the Annapurna Conservation Area, Nepal 
(Bajracharya et al. 2005)  
Local communities in Annapurna Conservation Area (ACA), Nepal, were given legal responsibility 
over local natural resources, which resulted in increases in forest basal area, trees species diversity 
and wild animal numbers, as well as a decline in fuel wood use. This finding was attributed to local 
communities changing their behaviour. Local communities were involved in the conservation 
planning and management of this protected area and were able to continue traditional land-use 
practices (KMTNC-ACAP [King Mahendra Trust for Nature Conservation-Annapurna 
Conservation Area Project] 1997, 2001 as cited in Bajracharya et al. 2005). A large majority of 
respondents (70.2%) within ACA indicated they were involved in making conservation decisions 
through various local institutions. 
 
Case study 17: Community forests in middle hills of Nepal (Adhikari et al. 2007) 
A similar program evaluated the local benefits of community forests in the middle hills of Nepal. 
This evaluation found an accessible management regime leading to an increase in collection of 
natural resources since the introduction of community forestry. The study also reported some 
positive behavioural outcomes such as an increase in trees planted on private lands. The resources 
available from these privately owned trees meant pressure was reduced on the community forests.  
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Case study 5 (also program theory 1): Torra Conservancy Namibia (Scanlon & Kull 2009) 
The community-based scheme in the Torra Conservancy of Namibia gave residents of ‘communal 
lands’ rights over wildlife and tourism once they created a community-level resource management 
institution. This strategy also reflects program theory 3, as it provides the community with the 
power and control of local resources, which has reportedly resulted in the cessation of commercial 
poaching, and the majority of residents reported participating in conservation activities.  
 
 CONTEXT 
Reliance on natural resources 
The ACA program was successful in engaging communities in pro-conservation behaviour, which 
could be related to their being highly dependent on natural resources for their livelihood, especially 
native forests for fuel, fodder and timber (Bajracharya et al. 2005). This context contributed to 
communities agreeing to act upon sustainable management policies due to their livelihood relying 
on the sustainable use of these resources, but direct evidence is not available. 
 
Livelihood needs met 
Adhikari et al. (2007) investigated the impact these regimes have on the community and found 
forest product collection increased and livelihoods were not adversely affected. These outcomes are  
noted to likely effect greater sustainability of the program due to people’s greater commitment, and 
to the community being highly involved and acquiring benefits. Conservation of freshwater fish 
inside ACA has not been effective, based on focus group discussions between ACA staff and 
Conservation Area Management Committees (CAMC), which reported uncontrolled use of electric 
rod fishing and poisoning in major rivers (Bajracharya et al. 2005). Whilst the reasoning behind this 
is unclear, it could indicate a livelihood need.  
 
Provision of alternatives 
The provision of alternatives as described in Bajracharya et al. (2005) suggests that these options 
empowered the community to make more sustainable choices. A participatory rural appraisal 
indicated that there was a substantial decrease in collection of fodder and non-timber forest protects 
due to increased use of farm fodder. The collection rates of two other major non-timber forest 
products, nigalo and nettle fibre plants, decreased due to other easily accessible market-based 
products. Contributing to these outcomes was the planting of fuelwood species with more than 
1,666,000 tree seedlings planted on communal lands and private farmlands in ACA by local 
communities during 1986-2000. The reduced pressure on native forests was due to introducing 
alternate forms of energy, and the availability of fuelwood on private woodlots.  
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2.4.4 Program theory 4 – Conservation education 
Many programs (n=8) reported using conservation education as an additional strategy to those 
described above. However, despite details on the types of conservation education activities such as 
increased awareness and training programs (Savage et al. 2010), there was very little (if any) direct 
evidence on the reasoning of individuals to engage in conservation behaviour outcomes. Therefore, 
we can only speculate, as did the authors, on the reasons why education can promote change in 
individual behaviour.  
 
Perhaps the strongest reasoning we could find was based on education about conservation 
techniques, which could imply a mechanism of ‘self-efficacy,’ ‘knowledge,’ or ‘skill’. For instance, 
in Nepal there was a reported increase of trees planted on private land due to a government 
supported tree-planting initiative, which provided technical support such as free seedlings and 
planting methods (Adhikari et al. 2007). Furthermore, in Colombia, education was provided on 
more effective farming techniques to minimise impact on the tamarins’ remaining forest habitats by 
minimizing impact on adjacent forest (Savage et al. 2010). This program also promoted the use of 
‘bindes’ (small cooking stoves made from clay), which was already part of the community culture 
but needed to be made more effective. Instructions were given on how to use them as well as how 
they benefit tamarin conservation efforts, which has reduced the number of trees used for firewood 
(Savage et al. 2010), however whilst this program likely prompted ‘self-efficacy,’ ‘knowledge,’ or 
‘skill’ within the community to use bindes, it was not clear how the education provided about how 
using bindes benefits the conservation of tamarins influenced an individual’s decision to engage in 
their use. It was observed from focus group discussion that whilst individuals were concerned about 
wildlife conservation issues, there was still no direct linkage between conservation education 
programs and the abilities of communities to engage in conservation, supposedly due to economic 
issues. 
 
2.4.5 Additional mechanisms 
We identified preliminary evidence suggesting additional mechanisms can contribute to 
conservation behaviour outcomes. Whilst definitive results were not possible, we believe these 
mechanisms warrant reporting and further investigation due to their potential in further 
understanding the decision-making processes and outcomes in community-based programs.  
It is possible that a person’s confidence in conservation to deliver the benefits promised can 
influence their engagement in conservation behaviours. Believing in the effectiveness of the 
conservation behaviours was stronger for butterfly farmers who engaged in conservation behaviours 
(Morgan-Brown et al. 2010). This finding could also be because butterfly farmers who engaged in 
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conservation behaviours attended more meetings or were more likely to be environmental 
committee members (Morgan-Brown et al. 2010). Therefore, this could be a promising approach to 
changing individuals’ behaviour towards conservation.  
 
Whilst this review identified no direct evidence of monitoring of the program outcomes, monitoring 
is a strategy used within many programs that is likely to be influential on their success. Payments to 
individual farmers in the Cambodian agri-environment payment scheme were reliant on the 
monitoring of their compliance with the local land use plan and no-hunting rules by the village 
committee, as well as external verification by the marketing association (Clements et al. 2010).  
Interviews of farmers from the agri-environment scheme identified that the reasoning behind the 
success in selling to the marketing association was because they ‘preferred to sell to their own 
people’ rather than outside middlemen (Clements et al. 2010, p. 1286). Further reasons for this were 
because they trusted the village committee, were treated with respect, the process was transparent, 
they had control over their own future, and profits would come back to the village in the future 
(Clements et al. 2010). Statements such as these identify possible important psychological 
mechanisms such as respect, trust and autonomy, which are often overlooked but are likely to be 
integrally linked to an individual’s conservation decision-making processes. 
 
There is potential evidence to suggest the mechanism of local authority was operating within the 
Cambodian community-based ecotourism program, and could potentially impact outcomes. Rules 
regarding species protection and conserving bird nesting and feeding sites were developed and 
locally enforced by villagers (Clements et al. 2010). Furthermore, instead of using strong 
punishments, there were often verbal or written contracts between individuals and the committee to 
stop illegal activities (Clements et al. 2010).  
 
2.5 Discussion 
This review advances our understanding of how and under what circumstances community-based 
conservation programs in developing countries achieve community and individual adoption of 
conservation behaviours. Furthermore, it demonstrates how a realist synthesis can be of benefit to 
the design and implementation of conservation programs, an issue vital for conservationists today 
(Verissimo 2013). The findings highlight that conservation program managers must consider the 
effect varying program contexts will have on the individual decision-making process, and therefore 
the delivery of program outcomes. Understanding these relationships can facilitate effective and 
appropriate program design by explaining ‘what works, for whom, in what respects and how’ 
(Pawson et al. 2004). Multiple strategies identified in this synthesis can be used to influence 
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community decision-makers and individuals to adopt favourable conservation behaviours, with each 
strategy being effective or ineffective depending upon varying contexts. 
  
2.5.1 The realist approach 
A realist approach is novel to conservation evaluations by focusing on explaining the ‘why’ and 
‘how’ behind program outcomes. This approach is distinct from traditional evaluations that focus 
on testing hypotheses: ‘does intervention x on subject y produce outcome z?’ (Pullin & Stewart 
2006). These conventional systematic review approaches often limit the findings to the degree to 
which interventions work or not (Pawson 2006). A realist approach allows decision-makers to 
utilise the understanding of how these programs work and apply it to their own specific context 
(Pawson et al. 2004). For instance, a Cochrane review provided evidence that school feeding 
programs from five continents, spanning eight decades, worked, but a realist synthesis provided 
evidence for what situations these programs may be more likely to be effective (Greenhalgh et al. 
2007). A realist synthesis is a complex process that requires flexibility, but the strengths of the 
approach allow for more pragmatic conclusions than traditional systematic reviews (Rycroft-
Malone et al. 2012).   
 
This synthesis provides a base understanding and explanation of the critical cognitive reasoning 
behind communities’ engagement in conservation behaviours and associated influences. The small 
sample size and exclusion of grey literature in this review limit the scope of these findings. 
Evidence-based frameworks highlight areas of evidence lacking within conservation knowledge and 
as such provide insight into areas requiring further research (Stewart et al. 2005). We were limited 
to synthesizing the mechanisms, contexts and outcomes apparent in the information available, but 
more programs likely exist and require further reporting in the future. There is a lack of clarity in 
the literature about the design of these programs, as to who in particular within the community is 
intended and reported to change their behaviours. There is also minimal reporting of direct evidence 
linking these context, mechanism and outcome patterns. For these reasons, a thorough refinement of 
the program theories (Figure 2.1) and broad understanding of their application was not achievable 
here. However, this synthesis provides a foundation for the realist synthesis approach for future 
research.  
 
2.5.2 The mechanisms that lead to conservation behaviour  
This synthesis identifies a lack of research behind why individuals within a community engage in 
conservation behaviours. For instance, the programs reviewed were located in developing countries, 
and as such it is easy to assume engagement is because of greater economic value (program theory 
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1), but human behaviour research demonstrates this is not always the strongest motivator for 
change. Nor should this necessarily be the ideal reason one chooses to engage in conservation. For 
instance, if economics is the primary and sole motivator, then this could become problematic in 
times of economic uncertainty, requiring greater resilience in ensuring economic sustainability. 
Therefore, empirically investigating the reasoning behind engaging, and testing the importance of 
the economic benefit, can provide more constructive information to practitioners. An example of 
this is in the distinction between program theory 1 mechanism, i) ‘conservation provides economic 
benefits,’ and program theory 2 mechanism, ii) ‘conservation provides benefits that outweigh the 
costs.’ There is an overlap between these approaches, with the later mechanism nested within the 
first. However, when accounting for the reasoning to engage in these approaches, the distinction 
between the two becomes clear with i) implicitly excluding any consideration of tradeoffs, 
obtaining economic benefit is the focus and ii) addressing tradeoffs directly. By investigating the 
reasoning (mechanism) for engaging in behaviours rather than the primary strategy used, these 
nuances in distinctions become clear and are more effective at explaining the outcomes.  
 
Although minimal data limited the scope of potential findings, we do provide evidence of the 
predominant mechanisms identified to influence conservation behaviour (Table 2.2). This 
information, which includes influential contexts, is useful for practitioners in designing effective 
programs around a community’s specific characteristics and needs. However, with further data, 
more in-depth analysis will allow for greater interpretation of the effective strength of each 
approach. For instance, case study 5 used mechanisms in program theory 1 and 3, and reported very 
successful outcomes including cessation of commercial poaching and the majority of residents 
engaging in conservation behaviours. Likewise, case study 6 used mechanisms in program theory 1 
and 2 and also had successful outcomes in terms of reducing use of firewood and litter, which 
benefit the conservation of wildlife. It is possible that combining strategies, and therefore multiple 
mechanisms operating, can contribute to more successful outcomes. However, a larger database is 
required to generate firmer conclusions. 
 
We identified that there is very little evidence surrounding the effect education has on conservation 
behaviours. This finding is of significance to practitioners as education is a strong focus of many 
behaviour-change programs, and demands valuable time and resources. Hence, there is a strong 
need to empirically investigate the effect education (and the many forms it can take) has on the 
reasoning of individuals to engage in various conservation behaviours. Conservation education 
programs are commonly created on an ad hoc basis but could benefit from systematic evaluation 
during all stages of program development (Jacobson 1991; Cartwright et al. 2012). It is not enough 
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to assume that education influences attitudes, as attitudes do not necessarily correlate with 
behaviour change (Waylen et al. 2009). Furthermore, conservation education has been found to be 
positively linked with attitudes but not with behaviour outcomes (Waylen et al. 2010). Providing 
conservation education without understanding the effect it is having on an individual’s decision to 
engage in conservation is a potential waste of resources that could be better spent elsewhere. 
Furthermore, the type of education approach taken is often not the most effective one possible, or is 
not targeted at the right community members. Identifying which approaches are effective in specific 
circumstances will aid in designing more successful conservation education programs (Jacobson 
1991). For instance, strategies such as wildlife films could be effective tools but are underused due 
to the lack of scientific evidence to warrant their use (Wright 2010).  
 
Whilst research has been conducted on evaluating the effects of conservation education on 
individual’s reasons to conserve biological diversity, it has been conducted in Western and highly 
educated contexts (Caro et al. 2003; Flowers 2010). Such stark contrasts in contexts to those 
investigated in this synthesis suggest that these results may not be applicable to community-based 
conservation programs in developing countries. Nevertheless studies such as Caro et al (2003) 
demonstrate that the type of teaching or way of presenting knowledge can have strong influences on 
arguments for conservation. Those who have attempted to investigate the effect of conservation 
education in more developing contexts, such as in great ape re-introduction programs in the 
Republic of Congo, found that education activities, whilst recognised as important to program 
outcomes, were managed in an impromptu and intuitive manner that lacked priority, expertise and 
funding (Cartwright et al. 2012). Studies have been conducted on the efficacy of environmental 
education in rural Madagascar but have focused on knowledge and attitudes as outcomes 
(Rakotonmamonjy et al. 2015). However, more thorough evaluations of participant behaviour rather 
than attitude or knowledge outcomes are required, as identified in primate conservation education 
programs (Kling & Hopkins 2015). Improvements are called for in evaluation strategies to 
understand if environmental education activities produce desired outcomes (Flowers 2010). 
However, we propose investigation into not only what effect the education has, but also how and 
why it has that effect.  
 
2.5.3 The influence of context on outcomes 
This synthesis highlights the critical importance of a wide array of contexts ranging from, socio-
economics, culture, logistical circumstances, individuals’ cognitions and time, on participants’ 
reasoning and therefore program outcomes. The influence of similar contexts has been recognized 
previously (e.g. Abott et al. 2001), including the importance of context-specific solutions (Adger et 
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al. 2003). Waylen et al. (2010) found that local culture, specifically in reference to institutional 
context (‘the formal and informal rules that act as incentives and constraints on behaviour’ p. 1120), 
influenced program outcomes. More specifically, institutions that supported conservation and 
program operations, institution building and engagement with nongovernmental institutions, and 
which shared values and engagement with government institutions, were found to predict successful 
behavioural outcomes (Waylen et al. 2010). Similarly, Brooks et al (2012) identified the potential 
role of national context, project design and local community characteristics on outcomes and found 
behavioural success to be influenced by capacity building, smaller populations, supportive local 
traditions and beliefs, and effective local government. Whilst these studies also highlight the 
importance of context, a realist synthesis can demonstrate why such contexts influence behavioural 
outcomes in this manner.  
 
It is imperative also to recognise that such contexts are subject to change, and the importance of 
adaptability and vigilant monitoring in community-based conservation programs. The importance of 
adaptive co-management has been recognised previously in both developing countries (Rodriguez-
Izquierdo et al. 2010) and developed countries (Hill et al. 2010).  
 
2.6 Conclusion 
If conservationists are to become more effective at changing human behaviour within community-
based conservation programs, we need to no longer underestimate the complexities of this process. 
We emphasise the importance of evaluating human behavioural outcomes of community-based 
conservation programs, which is seldom undertaken. This synthesis highlights that greater 
investigation is needed on communities’ decision-making processes with regard to conservation 
behaviours. We call for program evaluations that report assessable changes in conservation 
behaviour and investigation into the reasoning behind these changes, as well as the potential 
circumstantial evidence. This appeal extends from previous calls for greater reporting and 
monitoring of conservation programs including rigorous outcomes (e.g. Sutherland et al. 2004, 
Waylen et al. 2010, Brooks et al. 2012). This will allow for a more comprehensive realist synthesis, 
which could also benefit from inclusion of grey literature to provide a broad evidence base to utilise 
when designing programs.  
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 Plate 5. Macaque kept as pet at community members 
 home in Halaban. 
 
 
 
  Plate 6. Organic farm operated by Eco Lodge in Bukit Lawang village. 
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CHAPTER 3 
 
Community motivations to engage in conservation behaviour 
to conserve the Sumatran orangutan 
 
 
 
Plate 7. Semi-wild orangutan in Bukit Lawang observed at floor level  
uncharacteristic of wild orangutans.  
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3.1 Abstract 
Community-based conservation programs in developing countries often assume that heteronomous 
motivation (e.g. extrinsic incentives such as economic rewards and pressure or coercion to act) will 
motivate local communities to adopt conservation behaviours. However, this may not be as 
effective or sustainable as autonomous motivations (e.g. an intrinsic desire to act due to inherent 
enjoyment or self-identification with a behaviour and through freedom of choice). This paper 
analyses the comparative effectiveness of heteronomous versus autonomous approaches to 
community-based conservation programs, using the example of Sumatran orangutan (Pongo abelii) 
conservation in Indonesia. Comparing three case study villages employing differing program 
designs, we found that heteronomous motivations (e.g. income from tourism) led to a change in 
self-reported behaviour towards orangutan protection. However, they were ineffective in changing 
self-reported behaviour towards forest (i.e. orangutan habitat) protection. The most effective 
approach to creating self-reported behaviour change throughout the community was with a 
combination of autonomous and heteronomous motivations. Individuals who were heteronomously 
motivated to protect the orangutan were found to be more likely to have changed attitudes than their 
self-reported behaviour. These findings demonstrate that approaches to motivating communities in 
developing countries to adopt conservation behaviours primarily through monetary incentives and 
rewards should also consider integrating autonomous motivational techniques which promote the 
intrinsic values of conservation. Such a combination will have a greater potential to achieve 
sustainable and cost-effective conservation outcomes. Our results highlight the importance of in-
depth socio-psychological analyses to assist the design and implementation of community-based 
conservation programs. 
 
3.2 Introduction 
A common approach in community-based conservation is to motivate conservation behaviours 
through extrinsic economic incentives such as monetary or development rewards and benefits, and 
is referred to as heteronomous motivation (DeCaro & Stokes 2008). Individuals who are 
heteronomously motivated engage in conservation behaviours for reasons outside their core values, 
such as to avoid fines or obtain economic or social rewards (DeCaro & Stokes 2008). Examples 
include payments for ecosystems services, Reduced Emissions from Deforestation and Degradation 
(REDD+), and to a lesser extent ecotourism, contributing to advances in the community’s economy. 
However, economics is not the only determinant of individuals’ decision-making (Villamor & van 
Noordwijk 2011), and therefore challenges remain in identifying sustainable and reliable motivators 
of behaviour change. 
 
 41 
Sustainable behaviour change with extrinsic incentives relies on programs being economically 
sustainable in order to maintain motivation for community involvement in conservation (Ogutu 
2002; Stem et al. 2003; Alexander & Whitehouse 2004; Honey 2009). Otherwise, labour and 
financial constraints can lead to land-use decisions detrimental to conservation goals (Villamor & 
van Noordwijk 2011). Economic incentives can introduce notions that forests, wildlife and other 
natural resources only need to be conserved if economic incentives are provided, undermining 
community governance and creating unsustainable programs dependent on monetary return or 
investment (Kovacevic 2012). Furthermore, economic incentives can undermine social progress 
through encouraging selfishness and inhibiting intrinsic motivations (Bowles 2008). Cardenas et al. 
(2000) found evidence that providing regulatory, external interventions for environmental dilemmas 
based on standard economic theory can be ineffective and even problematic compared to allowing 
individuals to collectively address environmental problems, due to crowding out group-regarding 
behaviour in favour of self-interest. However, in developing countries, providing monetary or 
development rewards and benefits can be a useful tool for initially engaging community 
participation and support in conservation programs (Stem et al. 2003; Durrant & Durrant 2008; 
Macfie & Williamson 2010). For these reasons, the current paradigm of community-based 
conservation needs to take into account more sustainable forms of motivation. 
  
Under the right conditions, non-economic incentives and strategies that promote community 
autonomy can be more effective in changing behaviours than monetary rewards. They are referred 
to as autonomous motivation, and are non-coercive in nature (DeCaro & Stokes 2008). Examples 
include empowerment of local communities through inclusion in conservation decision-making, 
access to local natural resources, and local development (Watkin 2003). Individuals who are 
autonomously motivated are incentivised because of intrinsic values and the opportunity to apply 
self-held values (Deci & Ryan 2004; DeCaro & Stokes 2008). Participatory conservation programs 
that promoted autonomous motivation were found to be more effective than programs that 
promoted heteronomous motives (DeCaro & Stokes 2008). However, external features of public 
participation such as high levels of involvement and power over decision-making, whilst well 
intentioned, may not always match the local social-ecological context, and as such thwart intrinsic 
motivation and behavioural changes (DeCaro & Stokes 2013). Much of this research surrounding 
autonomy and its effect on motivation has been undertaken in developed countries with different 
socio-economic and cultural contexts to developing countries. These differences can influence 
decision-making processes and behavioural outcomes and therefore warrant investigation (DeCaro 
& Stokes 2013). 
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Here, we hypothesise that in developing countries, where livelihood and income-generating 
opportunities are limited, heteronomous motivation may have an important role in catalysing 
conservation actions due to the direct and more immediate benefit associated with conservation and 
sustainable livelihoods (Allen 1980). In addition, we hypothesise that autonomous motivation is 
required to sustain these changes in the long term. However, the relative benefits of each approach 
have not been definitively evaluated from a psychological perspective. For example, Wich et al. 
(2011) state that “a reframing of the way incentive-based mechanisms are perceived, and a deeper 
analysis of the social and psychological dimensions of human decision making in response to 
external signals are required.” In this paper we pose the question: in a developing country context, 
are heteronomous or autonomous motivations more likely to create a change in self-reported 
conservation behaviour? Using examples of community-based conservation programs designed to 
protect the Sumatran orangutan (Pongo abelii) we analyse the self-reported behavioural responses 
of community members to different incentive mechanisms, and make recommendations for the 
future design of such schemes.  
 
3.3 Methods  
3.3.1 Study Area  
The Sumatran orangutan is critically endangered due to habitat loss, fragmentation, illegal and legal 
logging, hunting, and the pet trade (Singleton et al. 2008; Davis et al. 2013). If current population 
trends continue, the Sumatran orangutan is predicted to be the first great ape species to go extinct 
(Wich et al. 2008), hence the design of effective conservation programs is critical to survival of the 
species (Meijaard et al. 2012). 
 
The study was conducted on the perimeter of Gunung Leuser National Park, located within the 
larger Leuser ecosystem, North Sumatra, Indonesia (Fig. 3.1), which contains 78% of the Sumatran 
orangutan’s remaining habitat (Wich et al. 2011). We selected three villages which had community-
based orangutan conservation programs: Halaban, Tangkahan and Bukit Lawang (Table 3.1).  
Halaban has a history of illegal clearance of National Park by oil palm companies. However, a 
reforestation program was implemented in 2008 with the help of a local non-government 
organization (NGO). A local farmers’ group was formed to enact local management and operation 
responsibilities of the reforestation program, including a small number who would benefit 
economically from employment arising from the program. The program was designed around 
community involvement in all aspects of project implementation. The NGO also engaged in 
education and outreach activities to build better relationships and encourage pro-conservation 
behaviour towards the forest and orangutans. 
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In Tangkahan, illegal logging had previously been the main income for the local community. 
However, severe flash flooding exacerbated by deforestation occurred in neighboring Bukit Lawang 
in 2003, convincing the Tangkahan community that illegal logging was both economically and 
environmentally unsustainable. In 2001 a small number of locals had formed a group, Lembaga 
Pariwisata Tangkahan (LPT), concerned with the economic and environmental sustainability of the 
village. The group subsequently halted illegal logging and instead engaged in community outreach 
and education and, with the help of NGOs, began small-scale ecotourism focused on orangutans 
and Sumatran elephants. The program has since won a prestigious award from the Indonesian 
Ministry of Tourism for excellence in pioneering community-based ecotourism. LPT oversee all 
tourism activity, with external NGOs only offering support and advice. However, all tourism 
activities require approval from the National Park with a memorandum of understanding (MoU) 
between Tangkahan and the National Park to take responsibility for patrolling the 17,500 ha of 
adjacent park, which can then be utilized for tourism activities. 
  
In Bukit Lawang, the conservation program began as a rehabilitation site for orangutans in the 
1970s, which became a tourist attraction where visitors could have close interaction with semi-wild 
orangutans at feeding platforms. This has become a mass tourist destination and a large income 
generator for the community. Tourism is officially regulated and controlled by the National Park 
authority, and HPI, an association that certifies and licenses guides. However, a lack of enforcement 
of regulations by both parties has resulted in negative practices being undertaken, such as tourism 
encroachment into the National Park. Furthermore, tourism practices have been found to be 
unsustainable and detrimental to orangutans due to feeding, loud and disruptive behaviour, and 
contact with wild and semi-wild orangutans (Dellatore 2007). NGOs are involved only on an 
advisory basis. There has been little integrated planning and effective management of tourism, 
which has led to conflicts within and between communities, NGOs and other stakeholders.  
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Figure 3.1. Locations of case study sites, North Sumatra, Indonesia. 
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Table 3.1. Characteristics of case study villages and corresponding community-based conservation 
programs. 
Characteristics Halaban Tangkahan Bukit Lawang 
Program reforestation program 
of National Park  
small scale tourism mass tourism  
Incentives provided  minimal economic 
and development 
moderate economic 
and development 
large economic and 
development 
Motivation style 
within program 
predominantly 
autonomous 
mixed autonomous 
and heteronomous 
predominantly 
heteronomous 
Socio-economics majority farmers 
(rubber, oil palm 
trees) and plantation 
labourers  
 
majority farmers 
(rubber, oil palm 
trees) and plantation 
labourers, small 
number involved in 
tourism 
majority farmers 
(cocoa, rubber, oil 
palm trees), smaller 
number work in 
tourism  
Culture predominantly 
Javanese culture 
Karonese culture 
dominant  
predominantly 
mixture of Karonese 
and Javanese people 
but more modernized 
and tolerant of 
Western influences  
Traditional system 
towards forest 
none forest valued as 
source of traditional 
medicine, some trees 
scared thus needing 
protection 
forests viewed 
largely as source of 
income for tourism 
 
3.3.2 Conceptual Model 
We developed a conceptual model, which comprised alternative hypotheses (H) of how 
conservation programs were implemented in each village to motivate behaviour change.  
 
H1. Heteronomous motivation will lead to greatest positive behaviour change  
This hypothesis accounts for traditional incentive based approaches (Spiteri & Nepalz 2006), which 
utilise economic or social reward to obtain results (Pelletier et al. 1998; De Young 2000), often 
through linking conservation to revenue for the local economy and development (e.g. Watkin 
2003). It also reflects approaches that have greater reliance on a control and regulation to achieving 
outcomes such as through fines and monitoring (Kubo & Supriyanto 2010).      
.  
H2. Autonomous motivation will lead to greatest positive behaviour change  
DeCaro and Stokes (2008) application of the self-determination theory to the conservation literature 
contradicts the efficacy of instrumental motivation compared to autonomous reasoning. Therefore, 
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this second hypothesis is in contrast to the initial hypothesis and reflects the power of intrinsically 
motivated activities in achieving outcomes. 
. 
H3.Autonomous and heteronomous motivation will lead to greatest positive behaviour change.  
The final hypothesis is a combination of H1 and H2, and recognises the identified potential of 
intrinsic motivation (H1), but also the limitations of a developing country context that may require 
extrinsic benefits (H2) to be provided in economically and developmentally challenging conditions 
(DeCaro & Stokes 2008). Furthermore, it is hypothesised that regulatory approaches involving 
incentives such as monetary benefits, monitoring and fines could increase internalised or intrinsic 
forms of motivation if used in ways that empower or protect members of the public (Thøgersen 
2003).  
 
3.3.3 Community Surveys 
To test these hypotheses, we gathered data from community members in the three villages using a 
questionnaire. This research was approved by the University of Queensland Behavioural and Social 
Sciences Ethical Review Committee. 
1. How much do you want to protect orangutans? 
2. How much do you want to protect the forest? 
Possible responses were read out to the participant, based on a 4 point Likert scale of ‘none’, ‘a 
little’, ‘mostly’, or ‘all’ (meaning wanting to protect completely). Participants were then asked to 
elaborate on their response to this question for both the conservation of the orangutan and forest 
separately. We also asked:  
3. Have you changed your behaviour to protect the orangutan since the (conservation program 
in their village) has been in your village? 
4. Have you changed your behaviour to protect the forest since the (conservation program in 
their village) has been in your village? 
Possible answers were either ‘yes’, ‘no’, or ‘don’t know’. If the answer was ‘yes’, a follow up 
question was posed: 
5. How have you changed your behaviour? 
Examples regarding orangutans include: no longer hurting or killing orangutans, instead reporting 
conflicts to appropriate authorities to address; using non-violent methods to manage orangutan 
conflict or simply leaving them alone; no longer destroying orangutan habitat; and following 
ecotourism guidelines for ensuring the health and safety of orangutans. Examples regarding forest 
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protection include: no longer cutting down trees; or taking illegal resources from the forest; 
avoiding littering inside forest; and stopping illegal logging. 
 
An earlier version of the questionnaire was tested through a pilot study carried out in Bukit Lawang 
and Tangkahan with 15 randomly selected individuals. This highlighted different issues regarding 
motivations for protecting orangutans and the forest. Specific to orangutans was the problem of 
human-wildlife conflict, caused by orangutans raiding crops, consequently they were regarded by 
some villagers as pests (Campbell-Smith et al. 2010). As a result, we separated questions 1 and 2. 
The pilot study also demonstrated the need to simplify questions due to difficulties with 
comprehension. The questionnaire was reviewed and translated by a local NGO representative 
fluent in English and Bahasa Indonesia and with direct experience working with the communities.  
The first author was accompanied by Indonesian translators local to North Sumatra, research 
assistants from Australia and a local guide from each village. Data were collected in February-May 
2013. Each village community was randomly sampled for adults 18 years and older but stratified by 
age (18-25, 26-35, 36-45, 46-55, 56-65, 65+ years) and gender. We sampled a minimum of 10% of 
the total population in each village (Bukit Lawang n=110; Tangkahan n=70; Halaban n=60). The 
project and its objectives were explained to selected participants. Verbal consent to participate was 
sought, and if granted the questionnaire began. Participants were shown a photo of an orangutan to 
clarify the species in question. The translator then explained our definition of ‘protecting’ the forest 
and orangutan: “by ‘protecting the orangutan’ we mean not harming or taking any orangutans from 
the forest. By ‘protecting the forest’ (defined as Gunung Leuser National Park) we mean ensuring 
individuals do not take any resources they are not supposed to from the forest and keeping it clean 
(of human rubbish).” 
 
3.4 Statistical analyses 
3.4.1 Variable coding 
We coded the responses on why the participants wanted to protect the orangutan and the forest 
based on the autonomous and heteronomous motivational styles. Responses were either 
autonomous, heteronomous, both autonomous and heteronomous, or unclear/no motivation. Below 
describes key words and phrases, which defined each category and determined the coding of each 
response (sensu DeCaro & Stokes 2008). 
 
Heteronomous motivation: reasons for engaging in behaviour primarily concern influences outside 
one’s core values, to obtain economic or social reward, experience pressure or coercion to act. (e.g. 
“Orangutan is useful to my job”, “Because it is essential to our ecotourism”, “For the ecosystem 
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services it provides and the prevention of natural disaster”, “Because it is forbidden to damage the 
forest, it is National Park”.) 
 
Autonomous motivation: behaviour is freely self-endorsed (freedom of choice), has intrinsic value, 
participant sees behaviour as part of self-identity, desirable for its own sake and as exercising self-
held values. (e.g. “Orangutan is just like us, I feel sympathy for it”, “I love orangutan, I like it, so I 
want to protect it, it’s unique according to me”, “I was born in the place, the forest is a part of my 
nature and environment”, “I can’t even stand people cutting down the trees. The forest is a haven 
for me”.) 
 
Unclear/No motivation: any responses that did not fit into either autonomous or heteronomous, or 
were unclear. (e.g. “I used to hate orangutan because it disturb my durian and other fruit plantation 
but now even though I hate it, I control myself not to harm it but to protect it”, “I'm busy, don't have 
time to do it”.) 
 
There were a total of 240 questionnaire respondents. Table 3.2 displays the dependant variables and 
their considered categories. The categorical response variable was self-reported behaviour and/or 
attitude change of the participants with regard to orangutans and to forests. Attitude change was 
also included, as when answering question 5 many participants did not provide details of self-
reported behaviour changes but rather responded that their attitude had changed, such as having 
sympathy for, respecting the orangutan and/or forest. Hence, we were cautious in coding self-
reported behaviour change to provide greater assurance of reliability. This variable included the 
three categories: (0) no self-reported behaviour or attitude change; (1) positive change of attitude as 
a result of the programs; and (2) positive change of self-reported behaviour as a result of the 
programs. The survey also investigated the four major types of motivation – autonomous, 
heteronomous, autonomous + heteronomous, and no motivation – for the indicated self-reported 
behaviour changes. Unless the response was no change, motivation types were recorded as positive, 
i.e. creating a tendency towards positive changes of attitude or self-reported behaviour. Therefore, 
unless expressly stated otherwise, the terms ‘autonomous’ and ‘heteronomous’ motivations were 
regarded as ‘positive autonomous’ and ‘positive heteronomous’. Very few people reported both 
autonomous and heteronomous motivations and those who did reported either change of attitude or 
behaviour, with no one reporting no change. Therefore, there were too few people (and too little 
variability in attitudes/self-reported behaviour measures) for significant statistical conclusions to be 
possible. Therefore, these records were removed from the analyses. The resulting Motivation Type 
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categorical variable served as another predictor variable for the self-reported Behaviour/Attitude 
Change variable. 
 
Participants who did not change their self-reported behaviour or attitude were subdivided into three 
sub-categories: (1) those who responded that there was no change in their self-reported behaviour or 
attitude (‘clear answer’); (2) those who did not provide a clear response in relation to changing or 
otherwise of their self-reported behaviour or attitude (‘no clear answer/no answer’); and (3) those 
whose self-reported behaviour and attitude did not change because of no interaction with 
orangutans or forest, or because no opportunities to change were presented (‘no opportunity to 
change’). The additional category ‘Behaviour/Attitude Previously’ included the participants who 
already had positive self-reported behaviour or attitude towards orangutans or forest prior to the 
commencement of the programs. This category, as well as the ‘no opportunity to change’ sub-
category were discarded from the subsequent analyses, as not relevant to the evaluation of the 
impact of the programs on the self-reported behaviour or attitude of the participants. One participant 
with self-reported negative behaviour change was also removed from the analyses as an assumed 
outlier. 
Table 3.2. The dependent variables and their considered categories. 
Variable Category Number of people 
Orangutans Forest 
Behaviour / 
Attitude 
Change 
(0) No change  clear answer 13 6 
no clear answer / no answer 61 58/11 
no opportunity to change* 29 2 
(1) positive Attitude Change 68 41 
(2) positive Behaviour Change 28 70 
positive Behaviour/Attitude Previously* 40 52 
Motivation 
type 
(0) No Motivation 74 30 
(1) Autonomous 78 10 
(2) Heteronomous 82 193 
Autonomous + Heteronomous 6 7 
 
Footnote: Numbers in brackets show the respective categories. Categories and sub-categories 
indicated by (*) were removed from the analysis.  
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3.4.2 Multinomial logistic regression 
All statistical analysis was conducted using Stata version 13 data analysis and statistical software 
(StataCorp 2013). First, we used multinomial logistic regression (Long & Freese, 2006) to conduct 
exploratory data analysis of the relationships between the response variable self-reported 
Behaviour/Attitude change, the Village predictor variable, and the demographic and socio-
economic data (see Appendix B for more detail). Log odds of the response variables of self-
reported Behaviour or Attitude Change were modelled as linear combinations of the predictor 
variables and Motivation type variable. The results showed statistically significant effects for 
several demographic variables (see Appendix B for more detail) but further analysis was undertaken 
to investigate the specific research questions more thoroughly. 
 
3.4.3 Generalised Structural Equation Modelling 
We used Generalised Structural Equation Modelling (GSEM) (Acock 2013) to quantify the 
relationship between the dependent attitude and self-reported behavioural change response variables 
and the mediating Motivation type variable. This analysis was guided by our hypotheses where the 
response variable depended on the predictor variables and Motivation type. We used GSEM for 
path analysis and the identification of direct and indirect effects in each of the two models for the 
orangutan and forest data for each village (each program). All the model outcomes in relation to 
Motivation Type and the different villages (programs) were adjusted for the demographic and 
socio-economic variables: Gender, Education, Income, Years in Village. This means that these 
potentially confounding factors were taken into account so that the independent effect between 
Motivation Type and different villages (programs) only remained.  The GSEM identified the direct 
and indirect effects in the models for the orangutan and the forest data for each village (each 
program). A direct effect occurs directly between two variables, and is calculated at the base 
categories of all other categorical variables. For example, in our GSEM models, the direct effect of 
the Village variable on self-reported Behaviour/Attitude Change shows how the probabilities of 
different outcomes of the self-reported Behaviour/Attitude Change response variable vary from the 
village which is regarded as the base category to another village for those inhabitants who did not 
report any motivation to change their behaviour or attitude. An indirect effect occurs through a 
mediating variable, which means that the different outcomes of the response variable are dependent 
upon the motivation categories. For example, the indirect effect of the Village variable on self-
reported Behaviour/Attitude Change shows how the probabilities of different outcomes of the 
response variable vary from the village, which is regarded as the base category (i.e., Halaban) to 
another village for respondents reporting either Autonomous or Heteronomous motivation types. In 
this regard, it is important to note that if a direct or indirect effect is not statistically significant, this 
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does not mean that the probabilities of different outcomes of the response variable (in our case, self-
reported Behaviour/Attitude Change) are not significant. Rather, it means that the differences 
between these probabilities for the different categories of the predictor variable are not statistically 
significant (for more detail see Appendix B). 
  
The identification of Motivation Type as a mediating variable allowed determination of probability 
paths (for explanation of the determination of the probability paths and their significance see 
Appendix B) from the different villages (programs) to the three different outcomes of the self-
reported Behaviour/Attitude change response variable for the orangutan (Fig. 3.2) and the forest 
(Fig. 3.3) data. The sum of all the presented probabilities for each of the villages (Figs. 3.2a-c and 
3.3a-c) is close but not necessarily equal to 1, because insignificant paths are not shown.  
 
3.5 Results 
The results presented and discussed are in relation to the probability paths identified in Figures 3.2 
and 3.3 that were calculated after obtaining the necessary GSEM outcomes.   
 
3.5.1 Orangutan protection  
Heteronomous motivation was important in the formation of attitude and self-reported behaviour 
towards orangutans in Tangkahan and Bukit Lawang (particularly Bukit Lawang – Fig. 3.2c), but 
not in Halaban where its effect was not statistically significant (compare Fig. 3.2a with 3.2b,c). 
Autonomous motivation appears somewhat less important (Figs 3.2b,c), but not in Halaban, where 
it plays the major role for both attitude and self-reported behaviour change (Fig. 3.2a). These 
significant differences in probability paths for different villages can be attributed to the differences 
among the implemented programs. In Halaban, few people benefit economically from the 
conservation program, therefore little, if any, heteronomous motivation is provided to protect the 
orangutan compared to the tourism linked with protection of the orangutan in Bukit Lawang and 
Tangkahan. 
 
When considering the cumulative effect of probability in changed self-reported behaviour through 
both autonomous and heteronomous motivations within the community, changed self-reported 
behaviour to protecting orangutans was more likely in Tangkahan than Halaban, and least likely in 
Bukit Lawang. There was both autonomous and heteronomous motivation leading to a change in 
self-reported behaviour in Tangkahan, whereas in Bukit Lawang there was only heteronomous 
motivation leading to a change in self-reported behaviour. Furthermore, in Halaban only 
autonomous motivation was observed leading to a significant probable change in self-reported 
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behaviour. However, in Bukit Lawang there was a greater probability of individuals changing their 
attitude towards protecting orangutans because of heteronomous motivation than in Tangkahan and 
Halaban. 
 
Figure 3.2. Probability paths for the GSEM model with the orangutan data for the three villages 
participating in the study: (a) Halaban; (b) Tangkahan; and (c) Bukit Lawang. The probability paths 
corresponding to the direct effects (through the base category of the Motivation Type mediating 
variable) are shown by the solid arrows, while the probability paths corresponding to the indirect 
effects are shown by the dashed arrows. The corresponding average (over all other predictor 
variables) probabilities for the considered paths are presented next to the arrows together with the 
indicated levels of statistical significance: (*) p  0.05; and (**) p < 0.01. 
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3.5.2 Forest protection 
Autonomous motivation was important and significant in the formation of self-reported behaviour 
and attitude change towards forest whereas heteronomous motivation was consistently not 
statistically significant for changes in both attitude and self-reported behaviour (Fig. 3.3). The 
significant difference between the villages in the forest model is that in Tangkahan there is little (if 
any) probability of a person having autonomous or heteronomous motivation reporting no change in 
attitude or self-reported behaviour (Figs 3.2a-c and 3.3b). At the same time, there are large 
probabilities of ~ 0.41 and ~ 0.34 that a person from Halaban or Bukit Lawang, respectively, has 
autonomous motivation but still reports no change in attitude or self-reported behaviour towards 
forest (Figs 3.3a,c). This could be attributed to the past livelihoods of the participants in Tangkahan, 
where a large proportion of the locals were once illegal loggers and therefore have a greater 
opportunity to change their behaviour. However, in Bukit Lawang and Halaban there was less 
opportunity for participants not previously engaging in any destructive practices to change 
behaviour. Regardless of when the greater opportunity existed, as in Tangkahan, it was autonomous 
motivation rather than heteronomous motivation, which was associated with a change in self-
reported behaviour and attitude. 
 54 
 
Figure 3.3. Probability paths for the GSEM model with the forest data for the three villages 
participating in the study: (a) Halaban; (b) Tangkahan; and (c) Bukit Lawang. The probability paths 
corresponding to the direct effects (through the base category of the Motivation Type mediating 
variable) are shown by the solid arrows, while the probability paths corresponding to the indirect 
effects are shown by the dashed arrows. The corresponding average (over all other predictor 
variables) probabilities for the considered paths are presented next to the arrows together with the 
indicated levels of statistical significance: (*) p  0.05; and (**) p < 0.01. 
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3.6 Discussion 
This study showed that autonomous motivation has the potential to create a greater change in self-
reported behavioural outcomes of community-based conservation programs than promoting 
heteronomous motivations alone. These findings suggest that approaches that use predominantly 
heteronomous motivation, through means such as monetary incentives, may benefit by an approach 
that uses additional non-financial incentives and strategies to motivate communities to change their 
self-reported conservation behaviour. We found autonomous motivation to be significant in 
changing self-reported behaviours for both orangutan and forest protection. Autonomous motivation 
has also been found in research outside developing countries to be an important element in 
achieving sustainable behavioural changes (Dwyer et al. 1993; De Young 2000). This is supported 
by human behaviour research, which proposes a more sustainable form of motivation is to be 
intrinsically connected to one’s self-identity (DeCaro & Stokes 2008).  
 
However, our results also show that heteronomous motivation had a significant effect in changing 
self-reported behaviour to protect orangutans, highlighting its importance in community-based 
conservation programs. This is most likely due to the limited opportunities for livelihoods and 
income generation in rural and remote regions of developing countries, and exploitation of wild 
resources provides options. Previous studies have found that monetary incentives and rewards can 
be beneficial in incentivising community participation and adopting conservation behaviours and 
more positive attitudes (Stem et al. 2003; Kiyingi & Bukenya 2010). However, monetary incentives 
are not always successful in changing conservation behaviour (Villamor & van Noordwijk 2011; 
Winkler 2011). This view is supported by our study, which found that heteronomous motivation did 
not have a significant effect on changing self-reported behaviour to protect the forest, while 
autonomous motivation did. Whilst this finding was significant, there were very few people who 
did report autonomous motivation towards the forest, and many reported heteronomous motivation. 
This is likely due to the absence of intrinsic traditional systems towards the forest and rather 
viewing the forest as an economic source as a result of the conservation program or the forests 
providing ecosystem services such as flood mitigation. This finding provides an example of the 
potential power and value of facilitating intrinsic motivation compared to providing extrinsic 
incentives (e.g. Thibault & Blaney 2001). However, due to the small sample size of respondents in 
our study who were autonomously motivated, caution should be taken in generalising this finding. 
Further research is required to focus on villages that have greater intrinsic value and traditional 
systems towards the forest that exist in other regions of Sumatra (McCarthy 2005). This will help 
illuminate the specific reasoning behind why heteronomous motivation is not necessarily linked to 
self-reported behaviour change.  
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Whilst heteronomous motivation was not significant in self-reported forest protection, both 
heteronomous and autonomous motivations were significant to self-reported orangutan protection. 
This highlights that it may be important to promote differing motivations to address individual 
differences within the community. The orangutan can be considered a pest species due to its crop 
raiding, and is feared due to its size (Campbell-Smith et al. 2010). In these instances, where the 
social-ecological context may create barriers to forming autonomous motivation for some 
individuals, heteronomous motivation may be essential as another suitable form of motivation. 
DeCaro and Stokes (2013) also identify the complexities within social-ecological systems and the 
importance of understanding the effect of individual and cultural differences. 
 
While autonomous motivation has many intrinsic factors, it is possible to promote this form of 
motivation through the careful design and implementation of conservation programs. DeCaro and 
Stokes (2008) suggest that autonomous motivation is best promoted through a supportive 
environment, including provision of choice, non-coercive social interaction and substantive 
recognition of stakeholder identity. These characteristics mirror aspects of adaptive co-management 
of natural resources between communities and government stakeholders, which can facilitate 
human-wildlife conflict resolution (e.g. Butler et al. 2008, 2011; Butler 2011). 
  
We found that the greatest cumulative effect in changing self-reported behaviour to protect the 
orangutans was through a combination of both heteronomous and autonomous motivation in 
Tangkahan. This is likely representative of the largely autonomy-supportive approach and design of 
the program in Tangkahan, which also provides extrinsic benefits through tourism. Comparatively, 
solely autonomous motivation was significant in Halaban where minimal extrinsic incentives are 
provided, and solely heteronomous motivation was significant in Bukit Lawang, where economics 
is the main focus, to protect the orangutan. Heteronomous motivation is likely to last only as long as 
the extrinsic incentives systems are present (De Young 2000; Thibault & Blaney 2001; Osbaldiston 
& Sheldon 2003) whilst autonomous motivation is self-sustaining (Dwyer et al. 1993). In 
Tangkahan, the program forms an additional, even essential, contribution to the community’s 
economy and development. Therefore, while livelihoods remain dependent on these programs, it is 
important these incentive structures remain in the long term. Despite this, autonomous motivations 
complement heteronomous motivations by positioning intrinsic values within the community with 
the potential of creating new social norms. This is essential to the sustainability of the program, 
especially in times when the extrinsic incentive structures may be struggling to maintain funding 
support or where exploitation of the system occurs. 
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Our study highlights the importance of distinguishing between attitude change and self-reported 
behaviour change. Social science research in conservation has focused on how to change attitudes, 
but there is evidence that this does not necessarily result in behaviour change (Lai & Nepal 2006; 
Waylen et al. 2009). Our study supports this finding by identifying a large proportion of participants 
who reported a positive change in attitude but who did not report a change in self-reported 
behaviour. We found that primarily heteronomous motivations can lead to a greater change in 
positive attitudes towards protecting orangutans but not actually result in a positive change in an 
individual’s self-reported behaviour towards protecting them (for example, in Bukit Lawang). 
Ultimately, behaviour change should be the primary outcome, and changing attitudes is one strategy 
to achieve this, but should not be used as a measure of program success or failure. 
  
Whilst self-reported behaviour used in this study limits the certainty of actual behaviour change, we 
believe the cautions taken in correctly identifying self-reported behaviour overcomes these 
limitations. Studies that measure actual rather than self-reported behaviour could strengthen this 
research, and caution should be taken in interpreting these findings until such studies are able to 
support these results. Despite these limitations, we believe our conclusions are further strengthened 
by the comparative case study design. Further research is required to identify specific strategies for 
the design, implementation and adaptive co-management of a conservation program that can test 
and refine motivational approaches relevant to the local context. 
  
In conclusion, we suggest that when designing or improving community-based conservation 
programs, promoting or combining autonomous motivation may be more effective and sustainable 
in the long-term than promoting only heteronomous motivation. We recommend preliminary socio-
psychological studies to understand the locally relevant complex drivers of human behaviour. 
Although these are rarely undertaken (DeCaro & Stokes 2008; Villamor & van Noordwijk 2011), 
such preparatory research could potentially save valuable resources, and achieve more effective 
conservation outcomes. Monetary-focused approaches need to include alternative and more 
sustainable incentives and strategies that promote autonomous motivation when required. This 
paper suggests that in the example of the Sumatran orangutan, promoting greater autonomous 
motivation to protect both the orangutans and forest is necessary to achieve greater self-reported 
behaviour change. 
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Plate 8. Picturesque scenery of Gunung Leuser National Park in  
the village of Tangkahan. 
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CHAPTER 4 
 
Fostering community support for conservation programs in 
developing countries. Sumatran orangutan case study 
 
 
 
 
 
 
 
           Plate 9. Focus group discussion held in Tangkahan Church with Christian community. 
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4.1 Abstract 
Community-based conservation programs are often designed without understanding the socio-
psychological components that influence community support. We investigated what constitutes an 
effective program environment to facilitate community support and conservation outcomes using a 
comparative case study of three community-based Sumatran orangutan programs. We found that a 
greater autonomy supportive environment (self determination theory); respectful and non-coercive, 
substantive recognition of stakeholder identity, free and open democratic participation in 
management are positive components. However, external stakeholder involvement can also be 
desired by local communities to ensure equal distribution of benefits among community members. 
Furthermore, external stakeholders such as tourist visitors, can have a significant effect on the 
community’s conservation values (or lack of) and hence behaviours. Tourists can also introduce 
foreign social values that create disharmony and negative community perceptions toward 
conservation programs. These results demonstrate the significance and importance of both 
autonomous and controlled/regulatory approaches in program design.  
 
4.2 Introduction 
The success of community-based conservation programs depends upon harnessing the support of 
local communities. Achieving this relies on using socially and psychologically effective incentive 
structures, implementation and management strategies. Social and psychological research that 
addresses these often occurs primarily in Western, developed contexts (Deci et al. 1999; Chirkov et 
al. 2003; DeCaro & Stokes 2008). However, community-based conservation programs in 
developing countries pose different challenges due to economic hardships, cross cultural 
interactions and the historic alienation of people from conservation efforts. While there has been 
some success in community-based conservation in developing countries (e.g. Stem et al. 2003; 
Scanlon & Kull 2009; Cranford & Mourato 2011), many challenges remain in improving their 
effective application. Linking social and psychological research to the practice of community-based 
conservation is an important consideration in improving program effectiveness (Saunders 2003).  
 
DeCaro and Stokes (2008) proposed that autonomy-supportive conditions (self determination 
theory; Deci & Ryan 2004) are an effective framework to promote local value and motivation for 
conservation. This framework contains three social-psychological components: provision of 
personal choice, recognition of stakeholder identity, and non-coercive social interaction (DeCaro & 
Stokes 2008). These design elements have been demonstrated to promote autonomous self-
endorsement of new beliefs, values and goals and autonomous motivation (Deci et al. 1999; Deci & 
Ryan 2000). Although much conservation psychology research has been conducted in developed 
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countries, both autonomous and heteronomous motivations (e.g financial and developmental 
incentives) have been found important in achieving a change in conservation behaviours in a 
developing country context (Nilsson et al. 2016).   
 
Heteronomous motivation exists in a more controlled environment that provides direct social and 
economic rewards for changing conservation behaviours (DeCaro & Stokes 2008; Deci & Ryan 
2004). Developing countries represent specific localised challenges in which extrinsic rewards and 
associated social conditions necessary to provide these benefits and rewards (e.g. tourism programs, 
or market based schemes) are often considered necessary. However, the promotion of intrinsic 
identification with conservation goals through an autonomy supportive environment offers 
potentially significant value to the long-term sustainability of conservation programs. An autonomy 
supportive environment is described as an “administrative framework with three social-
psychological components – provision of personal choice, substantive recognition of stakeholder 
identity (beliefs, values, preferences, concerns), and non-coercive social interaction (Ryan et al. 
1983; Deci et al. 1994 as cited in Decaro & Stokes 2008, p1446).”  Therefore, components of both 
opposing sets of conditions are potentially beneficial in this context. These theoretical 
underpinnings provide an opportunity to empirically investigate what determines effective 
conservation programs in developing countries, defined as one that obtains community support 
capable of eliciting long-term participation and achieves conservation objectives. 
  
The Sumatran orangutan (Pongo abelli) is a critically endangered species (Singleton et al. 2008) 
whose future relies upon local communities’ support for conservation initiatives (Meijaard et al. 
2012). Approximately 36.5 million people live alongside 60,000 endangered orangutans in Sumatra 
and Borneo (Ancrenaz et al. 2008). The actions of these people are pivotal to conservation efforts, 
yet they are the least engaged (Meijaard et al. 2012). Therefore, complementary strategies are 
required to deal with encroachment, illegal logging, hunting and human-wildlife conflict in areas 
occupied by orangutans (Meijaard et al. 2012). Community involvement with community-based 
forestry has been beneficial in curbing hunting and trade of orangutans (Wich et al. 2008) and 
providing assistance to communities with managing human-wildlife conflict has improved attitudes 
towards the orangutans (Campbell-Smith et al. 2012). However, there continues to be little progress 
in slowing the decline of orangutans, and unless threats are mitigated it is expected that by 2025 
many wild populations will become extinct (Meijaard et al. 2012). It is imperative, therefore, that 
conservationists investigate how to effectively encourage local communities to support orangutan 
conservation linked to sustainable development, and take responsibility for their management 
(Ancrenaz et al. 2007; Meijaard et al. 2012).    
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In this paper, we address the question ‘what social conditions in developing countries are conducive 
to the delivery of effective community-based conservation programs?’ Using the Sumatran 
orangutan as a case study, we compared three community based conservation programs situated 
along the border of Gunung Leuser National Park in North Sumatra, Indonesia.  
 
4.3 Conceptual framework  
We based our study on self determination theory (sensu DeCaro & Stokes 2008), and the theory’s 
psychological components that create an autonomy supportive environment (Figure 4.1).  
We postulate that: 
a. An autonomy supportive environment is positively regarded within the community.  
b. An autonomy supportive environment creates intrinsic values for conservation.  
c. Communities positively regard the extrinsic benefits (instrumental identification) provided 
by the program. 
d. Communities disapprove the external pressure and control (disempowerment and 
disenfranchisement) associated with receiving extrinsic benefits. 
However, our research was not limited to these postulates. The exploratory and open-ended nature 
of the methods meant that, if community members or key stakeholders felt that other factors not 
included in our conceptual framework impacted community support and conservation program 
success, we recorded this and explored further.  
 
Figure 4.1. Social and psychological components within theoretically opposing administrative 
designs for community-based conservation and their postulated outcomes. 
 
Instrumental 
identification 
Non-
coercive 
social 
interaction 
Stakeholder 
identity 
Provision of 
choice 
External 
control 
Pressure/ 
coercion 
Autonomy supportive environment Controlling environment 
a. Positively 
regarded by 
community 
b. Create 
intrinsic value 
toward 
conservation 
d. Negatively 
regarded by 
community 
c. Extrinsic benefits 
positively regarded 
by community 
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4.4 Methods 
4.4.1 Case studies 
The case study villages along the border of Gunung Leuser National Park are: Halaban, Bukit 
Lawang and Tangkahan. Each has a contrasting program design, history and management 
structures, enabling an analysis of the social determinants of successful orangutan conservation 
programs.   
 
Halaban 
A reforestation program began in the village of Halaban in 2008 with the assistance and guidance of 
the Indonesian government and a local Non Governmental Organisation (NGO) focused on the 
conservation on the Sumatran orangutan. The program provides conservation education and 
outreach and employs a small workforce drawn from the local community. Ketapel, a local 
community group, is responsible for managing the reforestation program. Ketapel consists of 
community members who are employed on a regular basis and those who are employed when 
additional program funds are available. The full potential ecological benefits resulting from the 
reforestation program are yet to be realised but the community reports improvement in water supply 
and cooler temperatures.  
 
Bukit Lawang 
The program in Bukit Lawang is based on mass tourism to view semi-wild orangutans and also 
trekking. The program began as an orangutan rehabilitation center in the early 1970s. However, the 
orangutan-feeding platform unintentionally became a tourist attraction, which fuelled a local 
tourism-based economy. As a consequence, there was no clear design or management structure for 
the conservation program. Since the 1970s, many internal and external stakeholders have tried to 
take control and create order within the village to promote sustainability, but the community has 
resisted this. The conservation impact has been mixed, with problems regarding the sustainability of 
tourism and its impact on the orangutan populations and encroachment into Gunung Leuser 
National Park.  
 
Tangkahan 
The program in Tangkahan is a small-scale tourism venture. It began following community 
concerns over their reliance on illegal logging for their livelihoods. A small concerned group 
collaborated to educate and engage the rest of the village about conservation concerns and options 
for alternative livelihoods. The community has a major role in the operation and management of the 
program, which was initially supported by various NGOs who continue to have an important role in 
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the program's operation. The program has won tourism awards from the Indonesian Ministry of 
Tourism for excellence in pioneering community-based ecotourism and is reported to have stopped 
illegal logging. 
 
4.4.2 Mixed-methods approach 
We used a mixed-methods approach for both triangulation (to strengthen validity where possible) 
and complementarity purposes (different methods were necessary to collect different aspects of the 
data) (Hesse-Biber 2010; Newing et al. 2010). Qualitative approaches were necessary due to the 
largely exploratory nature of the research and the importance of understanding the complex social 
contexts of the villages, and the environmental perceptions, which is especially important in cross-
cultural research (Dury et al. 2011). Data was gathered through focus group discussions, semi-
structured interviews with key stakeholders, and questionnaires of quantifiable variables. Focus 
group discussions and interviews were necessary because questionnaires were of limited utility due 
to the low levels of literacy of some participants. Table 4.2 provides a guide to the methods used 
and corresponding questions. 
 
The research was approved by the University of Queensland Behavioural and Social Sciences 
Ethical Review Committee. The first author was accompanied by Indonesian translators local to 
North Sumatra, research assistants from Australia and a local guide from each village. Data were 
collected in February-May 2013. 
 
4.4.3 Key stakeholder interviews 
We conducted semi-structured interviews (n = 11) with informants who were deemed key 
stakeholders in the design, implementation and/or management of the community-based program 
operating in each village. This included village heads, directors of NGOs, managers of the program 
and other government organizations that have, or have had, involvement in the program. Our 
questions were based on understanding the administrative design of the program and the impact this 
had on the community and conservation outcomes for the orangutan. Due to confidentiality and 
ethical research considerations about potentially sensitive questions or issues, identifying these 
stakeholders in the results was not possible. 
 
4.4.4 Focus group discussions 
We conducted focus group discussions (n=7) within separate social groups based on advice from 
the village head and logistical imperatives. For example, most members of the community are either 
Muslim or Christian and have frequent gatherings in these religious circles, some separated by 
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gender, which provided opportunities for holding focus group discussions with each group. Table 
4.1 demonstrates how these discussions were held in each village. Before each meeting, we 
requested a leader of the community or religious group to invite as much of the community as 
possible. We provided snacks and non-alcoholic drinks as an incentive to attend. The first author 
supported by one or two translators and the research assistants, facilitated focus group discussions. 
Semi-structured questions regarding the community’s perception of the program were used to guide 
the discussions (Table 4.2), and these were elaborated as new themes and topics of interest were 
mentioned. Translators and the first author took notes throughout. The duration of the discussions 
ranged from approximately 1-1.5 hours. 
 
Table 4.1 Details of focus group discussions in each village. 
 Bukit Lawang Halaban Tangkahan 
Focus groups conducted 2 2 3 
 
Classification of groups 
(range of people in each) 
1.Christians - 
male/female 
(10-15) 
 
2.Muslim -
male/female 
(15-20) 
1.Christians -
male/female 
(10-15) 
 
2.Muslim -
male/female 
(20-30) 
Christians -
male/female 
(30-40) 
 
Muslim – female 
(15-20) 
 
Muslim – male 
(10-15) 
 
4.4.5 Questionnaire 
We developed the questionnaire survey after interacting with the local communities, piloting and 
trialling questions to ensure that they were understood to all participants. The questionnaire was 
reviewed and translated by a local NGO representative, fluent in English and Bahasa Indonesia and 
with direct experience working with the communities. An initial version of the questionnaire was 
then formally tested through a pilot study carried out in Bukit Lawang and Tangkahan with 15 
community members of varying educational levels.  
 
Each village community was randomly sampled for adults 18 years and older, stratified by age (18-
25, 26-35, 36-45, 46-55, 56-65, 65+ years) and gender. We sampled a minimum of 10% of the total 
population in each village (Bukit Lawang n=110; Tangkahan n=70; Halaban n=60). The project and 
its objectives were explained to participants. Verbal consent to participate was sought, and if 
granted the questionnaire began. Participants were shown a photo of an orangutan to clarify the 
species in question. The translator then explained our definition of ‘protecting’ the forest and the 
orangutan. “By ‘protecting the orangutan’ we mean not harming or taking any orangutans from the 
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forest. By ‘protecting the forest’ (defined as Gunung Leuser National Park) we mean ensuring 
individuals do not take any resources they are not supposed to from the forest and keeping it clean 
of human rubbish.” 
  
4.4.6 Analysis 
Qualitative data from all methods was analysed using thematic analysis by coding information 
based on social and psychological components of interest and identifying patterns and themes 
(Liamputtong 2013). We coded the findings of the autonomy supportive environment (Table 4.3) 
and the opposing elements within a controlling/regulatory environment (Table 4.4) based on the 
descriptions outlined within DeCaro and Stokes (2008). Quantitative data from questionnaires 
(Table 4.1) were analysed by using descriptive statistics, with no need for further investigation due 
to strong patterns being apparent. The original quantitative response options were later coded more 
simply into two possible responses: yes or no. The findings from each method were triangulated 
and combined to generate comprehensive results. 
 
Table 4.2 Survey methods and questions asked. Interviews and focus groups were semi-structured 
only, and follow-up questions explored some answers further. 
Method and 
response format 
Question 
Key informant 
interview 
(qualitative) 
What has been your involvement in the conservation program? 
When did it start? 
Why was it introduced? 
Can you tell me what you know about how it was designed and/or 
implemented in the community? 
What was the initial goal of the conservation program? 
How were you hoping to benefit from the conservation program? 
How has the program changed over time? 
What have been any negatives or problems resulting from the 
program? 
What have been the positives or benefits resulting from the program? 
What has been the result for the community? 
What has been the result for conservation, especially for the 
orangutan? 
What have been the challenges? (i.e. outside issues, political, 
companies) 
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How is the program operated/managed? 
Are there any documents I can have access to about the program? 
Do you have any idea why it has worked the way it has? 
Focus group 
discussions 
(qualitative) 
Can you tell us how the conservation program has impacted your life? 
Can you discuss how you think the people in charge of the 
conservation program act towards you and your community? 
Can you discuss how much involvement and control the community 
has had in the conservation program? 
Can you discuss how you think the community is benefiting or not 
benefiting from the conservation program? 
If you could change anything about the way the conservation program 
has been implemented and managed in your community what would 
you change? 
Are you proud of the program in your village? 
Is there anything else you would like to add about what we have 
discussed? 
Questionnaires 
(quantitative) 
Do you think any of the following people pressure or force you to 
protect orangutans?
a 
 Do you think any of the following people pressure or force you to 
protect forest?
a 
 
 Have any of the following people told you why it is important to 
protect orangutans?
a 
Have any of the following people told you why it is important to 
protect forest?
a 
 
 
aPossible responses: a)District government  b)NGO’s  c)Tourists  d)Friends/family e)Your 
community  f) Taman Nasional Gunung Leuser (TNGL) – National Park authority  h) Lembaga 
Pariwisata Tangkahan (LPT) – locally formed conservation group in Tangkahan  i) National 
government  j)Local Government  k)Village head  i)Others 
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Table 4.3 Characteristics of an autonomy supportive environment and descriptive identifiers used in 
the analysis derived from Decaro and Stokes (2008). 
 
Provision of choice Stakeholder  identity Non-coercive social 
interaction 
Freedom of choice – 
choosing what to do and 
how to do it 
Unique perspective Way administrators 
interact with local 
stakeholders 
Democratic participation Traditional knowledge Voluntary in nature 
Administrative access Personal and cultural 
identities in sustainable 
natural resource 
management 
Participatory 
Linking natural resource 
conservation to 
development project – 
rights to economic return  
 Providing rationale 
 
 
Table 4.4. Characteristics of a non-autonomy supportive environment (controlling/regulatory 
approach) and descriptive identifiers used in the analysis derived from Decaro and Stokes (2008). 
 
Pressure/coercion Instrumental 
identification 
External control 
Community feel pressure, 
coercion or enticement to 
act 
Economic or social 
rewards provided by 
program 
Managed/operated by non-
local groups/stakeholders 
Strict rules Linking natural resource 
conservation to revenue 
for local development 
 
Prohibitions   
 
 
4.5 Results 
We discuss six key components that were found to be important for effective program delivery and 
community support. These were: 1) provision of choice, 2) stakeholder identity, 3) non-coercive 
social interaction, 4) extrinsic incentives, 5) external control, and 6) external influence on values.  
 
4.5.1 Autonomy supportive environment 
Provision of choice 
Community members positively regarded freedom of choice including the ability to choose what to 
do and how to do it, as well as access to administrators to have their voice heard. When these 
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elements were not present within the program, there was conflict within the community and 
negative perceptions of the program. There were no reports of pressure or coercion to be involved 
across all programs but instead the greatest concern was for those who were not involved in jobs or 
activities provided by the program. This concern created conflicts and jealousy, signifying 
opportunity for all as an integral measure to ensuring community cohesion and to more accurately 
reflect ‘provision of choice’. 
 
In Halaban, the overall community consensus was that they lacked control and involvement in the 
program and this resulted in negative emotions mostly being reported. In the beginning, Ketapel 
(the local group formed to take control) agreed that the reforestation program should be managed 
within the local community. The community was also included throughout the establishment 
process, assisted by a local NGO, which was well received by the community. However, the 
community felt at the time of data collection that the program was not managed with their 
involvement and primarily one individual held control. For example, with regards to the amount of 
control the community had, one male responded: “there is no control from the local community 
because they don’t feel involved, so they actually do not know how to tell if they have any 
criticisms, ideas, or others so they feel like they are useless for the reforestation program because all 
the control is with (member in charge).” This sentiment was mirrored by a female: “no control from 
community because we don’t get involved at all.” These negative feelings regarding lack of 
participation have the potential to cause troubles with the program. For instance, a male responded 
“if the reforestation program keeps running like how it is right now, the disappointment of the 
people will turn to ignorance of the local people and they will start to take things from the forest 
again.” 
 
Conversely, in Tangkahan perceptions were more positive and there was greater effectiveness in the 
functioning of the program within the community. This finding can be partly attributed to the 
community feeling mostly involved and in control. The Muslim men in Tangkahan felt that LPT 
(local group in charge of the program) involved everyone in every part of the program. They 
mentioned a few negative aspects but did not wish to elaborate. LPT allows local people to give 
suggestions, report back to them and allow the community to get involved in the everyday 
suggestions. Most of the people usually report directly to LPT or through a third person. It was 
reported that from the beginning that all people got involved in establishing LPT and their 
aspirations were included. However, some now feel that only staff of LPT takes control of the 
conservation and tourism. They hope that LPT start to make new regulations and programs to 
include everyone in the program to involve all like in the beginning so no jealousy occurs. They 
 70 
feel that about 50% are directly involved in the programs but the other 50% are not and hope for 
that to change to incorporate more people.   
 
When female Muslims of Tangkahan were asked about how much involvement and control the 
community has had in the program they responded that ‘they feel involved and that they can control 
the program because of LPT’. If something is wrong in their mind they tell someone not directly 
involved with LPT who will hopefully forward this message on to LPT or directly speak with 
someone part of LPT. Furthermore, despite alluding to having some complaints they did not wish to 
elaborate on, they mentioned that there were no problems at all because LPT was built from the 
community so they feel that their aspirations are looked after.  
 
Those in the Christian focus group of Tangkahan also mentioned that the local people established 
LPT so that is why they feel the program they created is also from the community (‘society to 
society’). The men of the Christian group mentioned that they feel involved in the programs of LPT 
by being involved in meetings and providing advice as well as feeling accepted. They can make 
complaints directly to the LPT but also to those who are close with LPT. The women similarly 
noted that they could join in the meetings of LPT and tell directly or through someone close to LPT 
their advice or aspirations.  
 
The findings in Bukit Lawang differed due to the lack of formal administrative structure. The 
community negatively perceived this lack of formal management, organisation and rules. As a 
result of this program environment, there was disharmony, discord and social jealousy reported 
throughout the community. Community members reported they had no power to control a better 
management system. It was mentioned that these negative effects can be changed but they need a 
program facilitator. Potential facilitators were suggested to be the government, potential local 
members or even foreign stakeholders. They also felt that NGOs do not help the community at all 
and also wanted the government to develop more activities that involved everyone.  
 
Non-coercive social interaction 
Reports of pressure or coercion felt from the community to protect the forest or orangutan across all 
three cases was rare (Table 4.5). An effective way to further promote non-coercive social 
interaction is to provide rationale. Across all three villages the majority of respondents reported 
being told ‘why’ it is important to protect orangutans and the forest from many different sources 
(Table 4.6). However, of particular importance for the relationship and perceptions the community 
had with the program was the way key stakeholders interacted with the community in general.   
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Table 4.5. Number and percentage of people across all villages reported feeling pressure to protect 
the orangutans and forest.   
 
 Orangutan Forest 
Felt pressure  14 15 
 (5.8%) (6.3%) 
Felt no pressure 226 225 
 (94.2%) (93.7%) 
 
Table 4.6. Number and percentage of people across all villages reported being told why it is 
important to protect orangutans and the forest. 
 
 Orangutan Forest 
Given rationale  198 199 
 (82.5%) (82.9%) 
Not given 
rationale 
42 
(17.5%) 
41 
(17.1%) 
 
 
In Halaban, the local NGO held training and discussion sessions that were reported to have 
contributed to the community caring more about nature and the reforestation program. According to 
one key community member in Halaban, it was quite easy to convince the local community to adopt 
the reforestation program by educating them about the positive material benefits the program will 
bring. In particular, water supply was a strong incentive as it was one of the biggest problems in the 
village. Others in the Christian focus group reported receiving good education about the importance 
of protecting the forest. However, with regards to following the rules laid out for the environment, 
one key community member believes about ‘50% of the community follow the rules and the other 
50% does not’. This finding was considered due to low levels of education within the village and 
therefore difficulty in understanding. Focus groups with the Muslim group also highlighted that 
people’s willingness or ‘consciousness’ to protect the forest depended on their education levels.  
 
There was evidence of a very controlling environment by those left in charge of the program in 
Halaban, in terms of whom they involved in the program. Ketapel manages the program but budgets 
and facilities are provided by the local NGO. It was reported that people generally felt happy with 
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the implementation of the program by the local NGO but as the NGO aimed to leave the 
management of the program in hands of the community problems have emerged. These problems 
relate to those left in charge to manage the program and to the distribution of benefits, particularly 
money. Jealousy was a recurrent issue addressed within the community who feel there is little 
opportunity for involvement of other community members. Therefore, pressure to be involved is not 
felt from the community but rather the community is pressuring administrators for more access to 
be involved. 
 
In Bukit Lawang, similarly instead of pressure or feeling coercion, there was a desire for greater 
involvement. They felt despite NGOs coming and doing lots of ‘activities’, most programs do not 
benefit the local communities. However, the NGOs were reported to expose issues and ‘push to 
make it better’. In contrast to promoting a non-coercive nature, the community and key stakeholders 
felt there is a need for well-defined rules. However, an external key stakeholder believed that the 
community is afraid of rules in fear of losing control of business and not trusting others to follow 
rules. Furthermore, the community had opposing views on whether the government could be trusted 
to implement these rules.  
 
In Tangkahan, the general consensus of the community was that the program reflected their 
aspirations from the beginning. There were reports of positive relationships between external and 
local stakeholders interactions. For instance, NGOs have reportedly assisted with training and 
knowledge acquirement about issues such as wildlife, medicinal plants and how to make fertilizer. 
These positive relationships are mostly consistent also with the local administrators, LPT. For 
instance, one man reported “LPT is established by the local people so that is why the programs they 
created is also from the community”. However, consistent across all villages, the community had 
desires for greater opportunities for more members of the community to be involved in aspects of 
the program, particularly employment activities.  
 
Stakeholder identity 
We found that practicing substantive recognition of stakeholder’s identity can be beneficial to 
creating positive perceptions within the community. However, whilst this can be through 
recognising their current views, knowledge, values and associated identity, it can be achieved 
through introducing new values within the community that form a new identity. 
 
Attempts were made by the NGO responsible for initiating the program in Halaban to acknowledge 
and recognise the community’s identity by contributing donations towards social events and 
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towards a Mosque for the community. However, a male from the Christian community mentioned 
that they felt the tree species that the community suggested to be planted from the beginning, are 
not the ones being used now and also question the effectiveness of the nursery program. It is 
unclear, however, if this opinion is shared further throughout the community. Evidence suggests 
that the local NGO had good intentions to recognise and incorporate the community’s identity and 
opinions into the reforestation program. The problem is in maintaining this, which could relate back 
to local management that is now rarely influenced by the local NGO.  
 
There were further concerns within the Christian community with one male outlining a concern for 
the progress and the ecological outcomes of the program and not trusting the management of the 
program in fear that some will take control for their own benefit. Again, they felt that the program 
is designed well and the community was involved from the beginning. They commented that there 
is inappropriate management of the money, not due to corruption, but rather issues such as the 
reforestation program wasting money by using the wrong tree species.   
    
Conversely, in Tangkahan, the community felt like they had such a large involvement throughout 
the process of the program that their identity is closely linked with it. However, some Muslim 
women reportedly felt that LPT is a part of the community, but some did not. Some were happy not 
knowing much about or being involved with the programs. Women in the Christian group reported 
that they would like more involvement in the programs. It was also mentioned that because tourists 
and visitors come from many regions the values here are more ‘free’ (Western rather than Eastern) 
rather than their traditional values and that they do not like that. In the very early stages of 
developing LPT, the founding individuals recognised the importance of ‘blending with community’ 
to gain approval and used several approaches such as through the use of social events. Overall, 
there was a strong consensus throughout the community that they were ‘very proud’ of Tangkahan 
and the program, one reason being that it brings sustainable income.   
 
In Bukit Lawang, there were mixed results in terms of positive and negative influence of the 
program on stakeholder identity. Western tourist values were reported to have negatively influenced 
the community in several ways such as introducing prostitution and a strong alcohol presence. 
Negative cultural changes that are a result of the program have the potential for the community to 
view the program negatively and therefore thwart community support and participation. There were 
also reports of ‘cultural dissolution, becoming more individualistic, materialistic, vocabulary 
changes, perception of free sex and drugs being introduced:’ “The younger generations become 
materialistic because the international tourists give money easily.” There are also concerns over 
 74 
younger members of the community going to the tourism area to look for money rather than going 
to school: “the children are more materialistic, their willingness to study is really low because they 
feel they can earn money from tourism,” “young people are becoming materialistic, not going to 
further education because they only need English skills to get money in Bukit Lawang.” For 
Christians, they felt the cultural behaviour was not affected as much. They like the presence of 
foreigners and: ‘want to be like Westerners, want to have a life like Westerners’. However, others 
felt that changing their lifestyle to be more like Westerners was a negative trend. There were some 
effects to culture but overall they were staying true to their culture, for example dancing. They felt a 
new government building for culture and/or art, as another tourist attraction would provide them 
with greater opportunities to be involved. However, there are also positives that have arrived from 
the tourism in terms of cultural impact such as now saying ‘sorry’ or ‘excuse me’ which was not 
previously a cultural norm. Overall, there was a strong-mixed perception of negative and positive 
influence of foreign values on local’s identity. These cultural impacts can determine the 
communities support for the program and therefore are integral to address. 
 
4.5.2 Controlling environment 
Promoting extrinsic benefits 
Extrinsic rewards and benefits, primarily monetary, were a great motivation and interest to the 
community. These benefits were highly regarded but without proper distribution of the benefits, can 
create discord amongst the community. 
 
In Halaban, there was a general consensus that more people would like to be involved in the 
reforestation program to receive direct benefits, especially economic. Women especially mentioned 
that if money were to be received, they would like to be involved. There was a sense of tension 
within this community with regards to the disproportion of benefits distributed throughout the 
community. There was a strong desire for the larger community to be more directly involved in the 
program, including the women, even if this means extending the program in other ways. A 
suggestion was made by a community member that land be given to each family to plant trees, 
which they would take care of and be reimbursed financially from the reforestation program for 
protecting them. There was strong support by the women for monetary incentives due to it 
providing obvious benefits to the local community. There were several people in the community, 
however, who did not feel the program was an important topic for discussion and did not care about 
the issues being discussed. Providing greater opportunities for involvement may result in better 
conservation awareness and involvement. 
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The extrinsic benefits were of great value to the community in Bukit Lawang. However, there were 
reports that some community members and key stakeholders had become ‘materialistic’ 
(particularly the youth). This finding highlighted that while monetary benefits can have a strong 
motivational impact, relying primarily on monetary benefits only, can have negative consequences 
within the community. Social jealousy was also found to be an important issue within the 
community.      
 
Likewise in Tangkahan, the extrinsic benefits were highly regarded. But in accordance with the 
community of Halaban and Bukit Lawang, there was a strong desire for greater opportunity for 
those not currently involved. 
 
External control 
We found that whilst the community had a strong desire for local control and autonomy, there was a 
desire for stakeholders outside of the local community to have involvement to ensure fair and equal 
operations and distribution of benefits. There were very few reports of community members feeling 
external pressure or coercion to protect the forest or orangutan (Table 4.5). For instance, in 
Halaban, it was commonly reported that outsiders need to have some control and/or monitoring 
over the program. This report was because, despite good intentions from the NGO to have the 
community in control, problems have arisen regarding conflict with those community members in 
charge. Without improvements, they felt that the disappointment will turn to ignorance or apathy 
and the community will start to take things from the forest again. There was a strong desire to see 
improvements in the management.  
 
In Bukit Lawang, the community commented that a certain degree of outside control is required to 
facilitate more positive interactions within the community in relation to the operation of the tourism 
and conservation objectives. However, trust needs to be built in these situations especially with the 
government. Furthermore, previous experiences in Bukit Lawang highlight that varying 
stakeholders cannot come to long-term sustainable agreements. There was mention of fear of rules 
and the associated impact this could have on their income and livelihoods associated with the 
tourism. A sense of community was reported to be lacking, with people becoming more 
individualistic, contributing to greater jealousy and fear of control. A key stakeholder reported that 
‘if the community relinquishes control they fear they will lose business, because if some follow the 
rules, others may not’. This finding identifies trust issues and the individualistic attitude in Bukit 
Lawang, and highlights the need for early identification of problems associated with community 
dynamics when designing and implementing community-based conservation.   
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Conversely in Tangkahan, there were no reports on the desire for external stakeholders to have 
greater involvement. There are external stakeholders involved in the program that help with 
program operation, providing support and advice but they have no control. The program is locally 
operated by LPT, which resonates positively throughout the community who feel that LPT is 
formed by the community.   
 
External influence on values  
External stakeholders involved in the program have potentially significant influence on program 
outcomes. For instance, tourists visiting these programs can influence the individuals within the 
community through their own conservation values. Bukit Lawang is the most famous tourism 
attraction in Sumatra for close interactions with semi-wild orangutans. There are many reports of 
guides allowing and encouraging tourists to feed, touch and come into very close contact with the 
orangutans, which are against the rules but are done to ‘please the tourists.’ These actions are 
despite providing training and information on the conservation rules of the National Park and 
interaction with orangutans to tourists before entering the National Park. These reports of 
detrimental behaviour and personal observations lead to the conclusion that many tourists are more 
concerned about having a close interaction with orangutans, than the welfare of the animals. 
Furthermore, there are many reports of guides engaging in this behaviour. 
 
In Tangkahan, the small-scale tourism program is working towards full ‘ecotourism’ credentials and 
was observed to attract a different type of tourist, more focused on sustainability and conservation 
ethics. Orangutans are more difficult to observe here as they are in the dense forests. Some 
Tangkahan villagers reported tourists’ values had positively influenced their intrinsic perceptions of 
orangutans and the forest. The consensus is that tourists with a greater ethical concern for 
environmental and conservation issues visit Tangkahan, whilst those who visit Bukit Lawang have 
a less ethical concern. Despite regulations, if tourists have a lesser conservation ethic and are not 
concerned with the welfare of the wildlife and the natural environment, they can contribute to locals 
engaging in destructive behaviours. Bukit Lawang is an example of this.    
 
The Halaban residents felt proud of their program because many people, including Westerners and 
even celebrities, now visit their village to view the reforestation site. This finding further 
demonstrates the potential positive impact outsiders can have on the community’s perception of 
conservation programs. However, the mass tourism that Bukit Lawang receives resulted in some 
unwelcome Western principles and practices being introduced to the village, creating a social 
discord amongst the community and problems for managing the conservation program. 
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4.6 Discussion 
This study identified that components of both an autonomy supportive and a more controlling, 
external influence on the program environment can co-exist and be integral to achieving 
community-based conservation goals in developing countries. A major focus of community-based 
programs is on empowering communities to have greater involvement and control as these actions 
have been found to be associated with behavioural, ecological and economic success (Brooks et al. 
2006). Whilst this study found that community involvement was positively regarded, we identified 
that external control and assistance to help facilitate the program can also be both positively 
perceived and desired by local communities. This finding is especially with programs that have not 
been well designed initially. Furthermore, practitioners need to recognise that the values of external 
stakeholders who interact with the communities can have both positive and negative effects on the 
community and subsequent conservation outcomes. Below, we expand on these key findings based 
on a cautious interpretation of the evidence. 
 
4.6.1 Community approval with autonomy support 
There was strong support for Postulate 1: communities would positively regard an autonomy 
supportive environment (provision of choice, stakeholder identity and non-coercive social 
interaction). Without these components, there is disharmony amongst the community and towards 
the orangutan conservation program. However, we identified circumstances for these components to 
operate effectively. 
 
We found most importantly that provision of choice must be made available for all community 
members to be involved in the conservation to avoid conflicts and jealousy. Competing for benefits 
and jealousy are signs of disempowerment that lead to disharmony and social decay (Scheyvens 
1999). Jealousy and alienation of people not directly involved in community-based conservation 
programs is not a rare occurrence (e.g. Hiwasaki 2006; Scherl & Edwards 2007; Saunders et al. 
2010) and greater focus should be placed on overcoming this challenge. 
 
Our results show that community stakeholder identity needs to be recognised as the program 
evolves over time, and not just at the implementation stage. In addition, it is possible that the 
program can help form a new community identity, as was identified in Tangkahan. Incorporating 
the personal and cultural identities of local communities into community-based programs is often 
considered important (e.g. Infield 2001; Appiah-Opuku 2011). Engaging with local institutions is 
also considered beneficial (Waylen et al. 2010). However, we found that it is possible for new 
values, local institutions and identity to be formed which the community is proud of, e.g. moving 
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from illegal logging to ecotourism in Tangkahan. Essential to this is the integral role that the 
community played in forming the program and continues to have in the functioning of the program.  
  
4.6.2 Influence of external stakeholders on conservation and social values 
Our findings regarding Postulate 2 indicate that creating intrinsic motivation is possible through an 
autonomy supportive environment, but other external factors are also influential in this process. For 
instance, Tangkahan had a strong presence of an autonomy supportive environment and also reports 
of a stronger ‘consciousness’ surrounding conservation. However, we found that community 
intrinsic motivation can be created through the influence of outside stakeholders such as tourists. 
For instance, tourists own intrinsic values regarding conservation can be passed onto the 
community, both positively (e.g. Tangkahan) and negatively (e.g. Bukit Lawang), which affects 
behavioural outcomes. External social values can also create disharmony and conflict within the 
community. This finding demonstrates the potential role that tourists can have on the conservation 
ethic and potentially the conservation behaviour of local communities and is an important 
consideration when designing, marketing and managing wildlife tourism programs.   
 
4.6.3 Essential need for extrinsic benefits 
There was strong support for Postulate 3 with communities finding extrinsic benefits very 
motivating and an important aspect of the success of the conservation program. Previous research 
suggests that providing extrinsic benefits are not a sustainable method for sustainable conservation 
action as it undermines intrinsic (autonomous) motivation by requiring a more controlling, 
regulatory environment (DeCaro & Stokes 2008). However, we found that extrinsic benefits can be 
provided without communities feeling any pressure or coercion to act in a certain manner. 
Although, we found that extrinsic benefits can bring jealousy and internal conflict amongst the 
community. This problem in conservation programs has been recognised for some time and requires 
well-defined mechanisms for profit sharing (Bookbiner et al. 1998; Yuan et al. 2008; DeGeorges & 
Reilly 2009; Xu et al. 2009). However, this issue continues to be a problem in community-based 
conservation programs and demonstrates that greater focus should be on addressing this before 
introducing extrinsic benefits.  
  
4.6.4 Requirements for external control 
The results do not completely support our final Postulate (4) that communities will negatively 
regard external pressure. Despite many community-based programs focusing on decentralised 
processes empowering local communities (e.g. Little 1993; Hackel 1999; Nygren 2005), we found 
external control may sometimes be not only required but also desired by local communities 
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themselves. External control is a potential measure to manage conflict and ensure fair distribution 
of benefits and operations. This study and other studies found that it is possible for local elites, 
particularly men to control the economic benefits provided by these programs (Mansperger 1995; 
Akama 1996) There were even reports of feeling let down by the NGO who helped set up the 
program but later removed themselves from the management process. Therefore, external control is 
not always a negative factor. Rather, it can be an essential component of effectively functioning 
programs. Communities must trust those in control to deliver benefits and manage the program 
fairly and, if this cannot be achieved locally, then a trusted external source may be required. 
However, small-scale approaches developed effectively with the community from the outset, may 
not require any form of external control, as seen in Tangkahan.    
 
4.6.5 Limitations and future research 
This research was exploratory rather than confirmatory due to the cultural and educational 
constraints of the developing country context. We have identified key components influential in the 
success of programs including harnessing community support, positive perceptions, and engaging in 
conservation behaviours. These findings would benefit from further empirical investigation with 
experimental designs that utilise causal hypotheses or allow for broader generalisations. However, 
contextual difficulties within developing countries such educational barriers can result in difficulties 
in comprehending questions. Hence, qualitative, semi-structured methods that allow the researcher 
to determine the true meaning of responses is sometimes necessary, as it was in this case. 
 
4.7 Conclusion 
In conclusion, this research identified the social and psychological constituents that underpin 
socially desirable and effective community-based conservation program environments for the 
Sumatran orangutan. It demonstrates the importance of a bottom-up approach to designing 
conservation programs that recognises the specific aspirations and needs of local communities. 
However, this research importantly demonstrates that communities are not the only stakeholders to 
consider in the program design, implementation and management, but that external stakeholders can 
also have a pivotal role and should not be underestimated in community-focused conservation.      
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Plate 10. Sumatran elephants from the Conservation Response Unit in Tangkahan. 
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CHAPTER 5 
 
 Sumatran orangutan community conservation: psychological 
variables are important determinants of success 
 
 
 
 
 
 
Plate 11. Local communities house in village of Bukit Lawang on perimeter of Gunung 
Leuser National Park. 
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5.1 Abstract 
Many conservation programs in developing countries depend upon working with local communities 
to achieve biodiversity outcomes. It is therefore imperative for conservation practitioners to 
understand the determinants of successful programs, including how psychological factors are 
related to outcomes. This study surveyed members of three villages (N = 240) that participated in 
conservation programs aiming to protect the orangutan in Sumatra, Indonesia. The study aimed to 
assess the relative effect of psychological variables on willingness to protect and self-reported 
behaviour change towards orangutans and their forest habitat. Psychological variables emerged as 
significant predictors of willingness to protect orangutans and forest (perceived barriers – orangutan 
conflict, social norms, greater respect or liking towards the orangutan as a result of the program) 
and self-reported behaviour change (extrinsic incentives – receiving money, perceived ease, 
willingness, greater respect or liking towards the forest as a result of the program). Demographic 
variables and village context were also significant predictors across both willingness and self-
reported behaviour-change for orangutan and forest protection (e.g. gender, age, education, forest 
aligned job, religion and village context). Of interest is that the pattern of predictors was different 
for each dependent variable suggesting that when designing and evaluating conservation programs 
it is important to consider willingness and behaviour as separate measures that will have a different 
set of underlying drivers (e.g. human-wildlife conflict specific to orangutan protection but not forest 
protection). Most importantly, these findings demonstrate that psychological factors are important 
determinants of program success. 
 
5.2 Introduction 
Conserving biodiversity and wildlife threatened by anthropogenic factors relies on effectively changing 
human behaviour (Schultz 2011). By understanding predictors of behaviour, conservation agencies 
and practitioners can develop programs that are more likely to effectively target and promote 
conservation actions (Francis et al. 2004). Cultural, historical and demographic context can 
influence conservation attitudes and behaviours (e.g. Tesfaye et al. 2012; Shumway et al. 2014; 
Masud & Kari 2015). However, conservation research has often overlooked psychological variables 
that are known to influence human behaviour, and this has especially been the case in developing 
countries (DeCaro & Stokes 2008; Rands et al. 2010; Waylen et al. 2010). In general, approaches that 
focus on psychological factors rather than information transfer campaigns (i.e. educational 
strategies) have a greater probability of achieving behaviour change (McKenzie-Mohr 2000). This 
finding signals the potential for psychological research to provide insights that could increase the 
effectiveness of conservation programs.  
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Although psychological theories of decision-making highlight a range of variables, including 
attitudes, that influence an individual’s decisions, conservation research in developing contexts has 
primarily focused on investigating attitudes (e.g. Campbell-Smith et al. 2010; Durrant & Durrant 
2010; Kiyingi & Bukenya 2010). Indeed, positive attitudes towards a focal species or a 
conservation program, post program implementation are often used as a measure of program 
effectiveness. However, research also needs to track behavioural responses to conservation 
programs, since attitudes do not always translate into intentions or behaviour (Lai & Nepal 2006; 
Waylen et al. 2009; Karki & Hubacek 2015). Conservation programs would also benefit from 
research investigating attitudes towards specific target behaviours (e.g. ceasing to hunt, maintaining 
forest cover on private land) rather than attitudes towards the focal species in general (St John et al. 
2011) because specific attitudes are more predictive of specific actions than general attitudes (Ajzen 
1991). Psychological theories of behavioural decision-making have also highlighted that there are 
other socio-psychological variables that influence behaviour in addition to attitudes such as beliefs, 
social norms and perceptions of control.    
 
One psychological theory that is often drawn on in conservation research and that recognises that a 
range of variables influence behaviour is the theory of planned behaviour. This theory proposes 
three key predictors of behavioural intentions; attitude (degree of favourable or unfavourable 
evaluation of behaviour), subjective norm (perceived social pressure to perform or not perform 
behaviour) and perceived behavioural control (perceived ease or difficulty of performing the 
behaviour) (Ajzen 1988;1991). Intentions, which are viewed as the level of motivation an individual 
has to engage in a behaviour (Ajzen 1988, 1991) in turn predict behaviour. Examples of 
conservation research applying this theory include analysing farmer’s conservation behaviour for 
hedge management (Beedell & Rehman 1999), hunting intentions and behaviour (Hrubes et al. 
2001), participation in a government sponsored riparian improvement program (Corbett 2002), 
forest owners’ choice of reforestation method (Karppinen 2005), willingness to participate in 
conservation contracts (Greiner 2015) and farmers intentions to engage in riparian zone 
management (Fielding et al. 2005). Although these studies have provided important insights to 
understanding conservation intentions and behaviour, they have been predominantly conducted in 
developed nations and few have focused on protecting threatened species and their habitat.  
 
In contrast to developed nations, the conservation context in developing countries poses unique 
challenges in designing effective conservation programs. These include the socio-economic and 
development pressures experienced by rural communities, which can over-ride wildlife and 
biodiversity conservation imperatives. Furthermore, cultural norms of developing countries 
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compared to developed nations can differ, potentially influencing decision-making processes and 
behavioural outcomes (e.g. Cox et al. 1991; Vitell et al. 1993). Hence there is a critical need to 
develop an understanding of the psychological factors influencing behaviour in these contexts. To 
our knowledge there are only two studies that have applied a theory of planned behaviour 
framework to conservation problems in developing contexts. Steinmetz et al. (2014) used the theory 
to guide the design of a conservation program in a reserve in Thailand, although the study did not 
directly measure the psychological variables and their influence on program outcomes. The theory 
has also been applied to predict forest user group’s intention to participate in tree planting in a case 
study in Southern Ethiopia, which found attitude, perceived behavioural control, subjective norm 
and self-identity significantly predicted intentions (Tesfaye et al. 2012). However, behaviour was 
not investigated. These limited examples demonstrate a research gap but also point to the utility of 
drawing on psychological theory that could improve the effectiveness of conservation programs.  
 
The Sumatran orangutan (Pongo abelii) is an example of a species whose future relies on 
effectively engaging with local communities to encourage and incentivise active involvement in 
conservation and sustainable management of resources (Meijaard et al. 2012). The species is 
critically endangered due to anthropogenic factors including habitat loss, fragmentation, hunting, 
human wildlife conflict (Singelton et al. 2004; Wich et al. 2008; Davis et al. 2013), of which local 
communities are partly responsible. By applying psychological research to these anthropogenic 
issues there is potential to understand how to more effectively address these threats through 
community-based conservation programs and other relevant conservation approaches.  
 
In this study we used the Sumatran orangutan as a case study to investigate the influence of 
psychological variables on conservation outcomes, above and beyond local contextual factors 
commonly assessed. This paper extends previous applications of theory of planned behaviour 
research in developing countries in three ways. First, it focuses on a novel conservation context; the 
Sumatran orangutan. Second, it assesses the outcomes of psychological variables on two 
measurements of success; willingness to protect and self-reported positive behaviour change 
whereas past research has often only focused on intentions or attitudes. Third, it distinguishes the 
measurement outcomes more specifically towards both orangutan and forest (i.e. orangutan habitat) 
protection, and the drivers underpinning each type of action. This approach is important as a 
different set of factors may be related to the different conservation targets.  
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5.3 Methods 
 5.3.1 Study Area  
The study was conducted on the perimeter of Gunung Leuser National Park, located within the 
larger Leuser ecosystem, North Sumatra, Indonesia. This park contains 78% of the Sumatran 
orangutan’s remaining habitat (Wich et al. 2011). We conducted the research across three villages, 
Halaban, Tangkahan and Bukit Lawang. Each encompasses a different community-based 
conservation program targeting the Sumatran orangutan. Table 5.1 provides village characteristics 
and details of the program.  
 
5.3.2 Community Surveys 
A questionnaire survey was designed based on theory of planned behaviour but adapted to suit the 
specific contextual challenges within the three villages (Table 5.2). We developed a survey through 
initial discussions with the local communities and by piloting questions over two visits to the 
region. A key constraint was the limited educational levels of most villagers and cultural differences 
that meant questions had to be carefully constructed to ensure correct comprehension of the 
questions. We also adopted a more straightforward approach with response items to avoid 
confusion or apprehension in participating (e.g. providing categorical response options for some 
questions rather than scales). These discussions highlighted issues regarding respondents’ motives 
for protecting orangutans and the forest. For instance, human-wildlife conflict caused by orangutans 
raiding crops resulted in some villagers perceiving orangutans as pests, which is a common problem 
in Sumatra (Campbell-Smith et al. 2010). As a result, we developed questions that investigated 
orangutan and forest protection separately. Consulting with a local non-government organization 
(NGO) that had experience working with these communities assisted in this process and also 
ensured that sensitive questions were asked in the most culturally acceptable manner and to elicit 
more truthful responses. The questionnaire was reviewed and translated by the local NGO 
representative fluent in English and Bahasa Indonesia and with direct experience of working with 
the communities. A first version of the questionnaire was then formally piloted in Bukit Lawang 
and Tangkahan with 15 community members. We made adjustments to the questionnaire before the 
official data collection began. 
 
This research was approved by the University of Queensland Behavioural and Social Sciences 
Ethical Review Committee. The first author conducted the surveys with Indonesian translators local 
to North Sumatra, research assistants from Australia and a local guide from each village. Data were 
collected in February-May 2013. Each village community was randomly sampled for adults 18 
years and older but stratified by age (18-25, 26-35, 36-45, 46-55, 56-65, 65+ years) and gender. We 
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sampled a minimum of 10% of the total population in each village (Bukit Lawang n=110; 
Tangkahan n=70; Halaban n=60). The project and its objectives were explained to selected 
participants. Verbal consent to participate was sought, and if granted the questionnaire began. 
Participants were shown a photo of an orangutan to clarify the species in question. The translator 
then explained our definition of ‘protecting’ the forest and orangutan: “by ‘protecting the 
orangutan’ we mean not harming or taking any orangutans from the forest. By ‘protecting the 
forest’ (defined as Gunung Leuser National Park) we mean ensuring individuals do not take any 
resources they are not supposed to from the forest and keeping it clean (of human rubbish)”. 
 
Table 5.1. Associated history, context, program details and community characteristics in each case-
study village surveyed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Characteristic Halaban Tangkahan  Bukit Lawang 
Program type reforestation 
program 
small scale tourism 
venture 
mass tourism 
Year program 
began 
2008 2004 1974 
Socio-
economics 
majority farmers 
(rubber, oil palm 
trees) and 
plantation 
laborers  
 
majority farmers 
(rubber, oil palm trees) 
and plantation laborers, 
small number involved 
in tourism 
majority farmers 
(cocoa, rubber, oil 
palm trees), smaller 
number work in 
tourism  
Traditional 
system towards 
forest 
none forest valued as source 
of traditional medicine, 
some trees scared thus 
needing protection 
forests viewed 
largely as source of 
income for tourism 
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Table 5.2. Surveyed questionnaire items and corresponding responses including analytical coding 
used. The corresponding construct of each question is also provided. 
 
Construct Question Possible responses 
Willingness to 
protect 
1.How much do you want to protect 
orangutans? 
None = 1   
A little = 2  
Mostly = 3  
All = 4 
Not sure (coded as missing) 
 2.How much do you want to protect forest? None = 1   
A little = 2  
Mostly = 3  
All = 4 
Not sure (coded as missing) 
 3.How much do you feel it is your 
responsibility to protect the orangutan? 
 
None = 1   
A little = 2  
Mostly = 3  
All = 4 
Not sure (coded as missing) 
 4.How much do you feel it is your 
responsibility to protect the forest? 
 
None = 1   
A little = 2  
Mostly = 3  
All = 4 
Not sure (coded as missing) 
Self-reported 
behaviour change 
5.Have you changed your behaviour to 
help protect orangutans since the 
(conservation program) has been in 
(village)?  
Yes = 1 
If so how?*   
No = 0  
 
 6.Have you changed your behaviour to 
help protect forest since the (conservation 
program) has been in (village)? 
A. Yes  
If so, how?* 
B. No  
 
Social norms 7.How much do you think your 
community wants to protect orangutans? 
None = 1   
A little = 2  
Mostly = 3  
All = 4 
Not sure (coded as missing) 
8.How much do you think your community 
wants to protect the forest? 
None = 1   
A little = 2  
Mostly = 3  
All = 4 
Not sure (coded as missing) 
 Do you agree with any of the following 
statements?  
 
Extrinsic incentives 9.I protect orangutans because I get money 
if I do.      
Disagree = 0 
Agree = 1 
Not Sure (coded as missing) 
 10.I protect the forest because I get money 
if I do 
Disagree = 0 
Agree = 1 
Not Sure (coded as missing) 
Perceived barriers - 11.I cannot always protect orangutans Disagree = 0 
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orangutan conflict because sometimes they cause me troubles.
   
 
Agree = 1 
Not Sure (coded as missing) 
Perceived barriers - 
forest utility 
12.I cannot always protect the forest 
because sometimes I need to use things 
from the forest. 
Disagree = 0 
Agree = 1 
Not Sure (coded as missing) 
Respect/like 13.Has the (conservation program) in 
(village) made you respect or like 
orangutans more than before? 
Yes = 1  
No = 0  
Not Sure (coded as missing) 
14.Has the (conservation program) in 
(village) made you respect or like the forest 
more than before? 
Yes = 1  
No = 0  
Not Sure (coded as missing) 
Perceived ease 15.Do you think the (conservation 
program) in (village) has made it easier for 
you or your community to protect 
orangutans? 
Yes = 1  
No = 0  
Not Sure (coded as missing) 
16.Do you think the (conservation 
program) in (village) have made it easier 
for you or your community to protect the 
forest? 
Yes = 1  
No = 0  
Not Sure (coded as missing) 
Demographic 17.Gender Male = 1 
Female = 2 
 18.Age 18-25 = 1 
26-35 = 2 
36-45 = 3 
46-55 = 4 
56-65 = 5 
65+ years = 6 
 19.Monthly income Less than 500,000 Rp = 1 
500,001-1 million Rp = 2 
1million,1 Rp -  2million 
Rp = 3  
2million,1 Rp - 3 million 
Rp = 4  
3million,1 + = 5 
None = 6 
Not given/Not clear = 7 
(coded as missing) 
 20.Occupation No fixed response* 
Forest aligned job = 1 
Non-forest aligned job = 0 
 21.Highest level of education None = 1 
SD = 2 
SMP = 3 
SMA = 4 
University = 5 
Not given (coded as 
missing) 
 22.Religion Christian = 0 
Muslim = 1 
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Not given (coded as 
missing)  
Village context 23.Village name Halaban 
Tangkahan  
Bukit Lawang (dummy 
code) 
 
*Note: See analysis section of recoding of variables for analysis purposes. 
 
5.3.3 Statistical analysis 
The analysis of questionnaire data from the 240 respondents was conducted using IBM SPSS 
Statistics v. 22. The outcome variables were willingness to protect and self-reported positive 
behaviour change. The predictor variables were demographic, village context, and psychological 
variables (Table 5.2). The items measuring willingness to protect the forest and orangutans were 
averaged to form a willingness scale for forest and orangutan protection, which was guided by 
theory and empirical data. This approach was based on how much respondents want to protect the 
orangutan/forest and how much they felt it was their responsibility to do so, reported on a Likert 
scale of 1-4 (questions 1,2,3 & 4, Table 5.2). Theoretically, feeling a responsibility to take action is 
an important determinant of behaviour according to the Value Belief Norm model (Stern 2000). 
Empirically, the willingness item was highly correlated with the willingness item (Cronbach’s alpha 
= 0.80 and 0.70 respectively). Next we coded the responses for self-reported positive behaviour 
change. If respondents answered yes to Question 5 and 6 (Table 5.2), they were asked to elaborate. 
We were cautious in identifying self-reported behaviour change by ensuring that only those who 
could provide a specific example of behaviour change (e.g. no longer hurting or killing orangutans 
that disturb their plantation, no longer taking illegal resources from the forest such as timber or 
rattan) was coded into this category. Otherwise they were coded as not having changed behaviour. 
This decision was because in some instances, examples were only provided of changing attitude 
rather than behaviour (e.g. “now I have sympathy for the orangutan, I see it is just like a human”). 
Occupation was coded based on responses indicating a forest aligned job (e.g. forest ranger, tourist 
guide) compared to those who did not. The village that participants lived in denoted the 
conservation program that they had been exposed to. This variable was dummy coded with Bukit 
Lawang as the reference category. For a correlation matrix including means, standard deviations 
and bivariate correlations between variables see Appendix C. 
 
5.3.4 Hierarchical multiple regression – willingness to protect 
We conducted a hierarchical multiple regression analysis to assess the relative contribution of 
psychological variables to predict willingness to protect after controlling for the influence of 
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demographic variables and program context (see Table 5.2 for list of variable constructs). This 
analysis was conducted for willingness to protect orangutans and forest as two separate models. The 
demographic variables and dummy coded village context variable (which reflect the different 
programs in each village) were entered at Step 1 and the psychological variables at Step 2 of the 
hierarchical analysis.  
 
5.3.5 Logistic regression – self-reported behaviour change 
Logistic regression was performed to assess the impact of demographic, psychological and village 
context variables on self-reported positive behaviour change (whether participants had positively 
changed or not changed their behaviour). Two models were computed for orangutan and forest 
behaviour separately. As for the previous regression model, the demographic variables and dummy 
coded village variable were entered at Step 1 and the psychological variables at Step 2. We report 
the more conservative indicator of explained variance through logistic regression output (of the two 
provided in the SPSS): Cox & Snell R Square (Pallant 2007). 
 
5.4 Results 
5.4.1 Predicting willingness to protect - orangutans 
The overall model explained a total variance of 39% of the variance in willingness to protect 
orangutans, F (13, 214) = 10.564, p < 0.001. The psychological variables explained 18% of the 
variance over and above demographic and village context (i.e. village variable)  (R
2
 change = 0.18, 
F change (5, 214) = 12.759 p < 0.001). The standardised beta coefficients after all variables were 
entered into the model can be seen in Table 5.3.  Those variables found to be significant predictors 
after all variables were entered into the model were: gender, age, education, forest aligned job, 
perceived barriers - orangutan conflict, social norms, and respect or liking of orangutans. In 
summary, respondents who were male, older, more highly educated and had jobs that were aligned 
with the forest were more willing to protect orangutans. Those who had greater belief that their 
community supported protecting orangutans and who said that they had greater respect or liking for 
orangutans as a result of the program also had a greater willingness to protect them. In contrast, 
participants who agreed that orangutans caused trouble and therefore could not always be protected 
were less willing to protect them. 
 
5.4.2 Predicting willingness to protect- forest  
The overall model explained a total variance of 34% of the variance in willingness to protect forest, 
F (12, 214, 214) = 9.096, p < 0.001. The psychological variables entered in Step 2 explained an 
additional 12% of the variance over and above demographic and village context (R
2
 change = 0.18, 
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F change (4, 214) = 9.438 p < 0.001). The standardised beta coefficients once all of the variables 
were in the model are given in Table 5.3. Those variables found to be significant predictors after all 
variables were entered into the model were: gender, age, education, forest aligned job and social 
norms. Consistent with willingness to protect orangutans, participants who were male, older, more 
highly educated and had forest aligned jobs were more willing to protect the forest. Those who had 
a greater belief that their community supports protecting the forest also had greater willingness to 
protect the forest.   
 
Table 5.3. Hierarchical multiple regression analysis predicting willingness to protect orangutan and 
forest (National Park). Beta coefficients are provided for each with level of significance.  
Predictor variables Orangutan Forest 
Step 1 R
2
=.21, F(8, 214) = 7.2** R
2
=.22, F(8,218)=7.7*** 
Gender -.202*** -.227*** 
Age .114* .117* 
Income .004 -.021 
Religion .038 -.020 
Tangkahan -.029 -.010 
Halaban -.055 -.082 
Education .171** .140* 
Forest aligned job 152* .163* 
Step 2 R
2
ch= .18, F(5, 219)=12.8*** R
2
ch = .12, F(4, 218)=9.4*** 
Extrinsic 
incentives 
.024 
NA 
Orangutan conflict -.146* NA 
Social norms .340*** .303*** 
Respect/like .156* .092 
Self-efficacy 032 .087 
Forest utility NA -.020 
 
Asterisks indicate the following: *, p <0.05; *, p <0.01: **, p <0.001***; R
2
ch = R
2 
change. The beta 
coefficients shown are after all variables are included in the model.  
 
5.4.3 Predicting self-reported behaviour change – orangutans 
The full model with all variables was statistically significant (   (14, N = 160)  = 52.29), p < 
0.001), which indicated that the model was able to distinguish between those who reported 
changing their behaviour to protect orangutans and those who did not. With the inclusion of 
psychological variables on top of demographic and village context, the total variance explained 
increased to 28%. As shown in Table 5.4, the following variables were found to have a significant 
effect on changing behaviour: age, being a member of the village of Tangkahan, receiving money to 
protect the orangutan, perceived ease of protecting orangutans as a result of the program, and 
willingness to protect. The strongest predictor was the village of Tangkahan (compared to Bukit 
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Lawang) indicating that respondents in Tangkahan are over 19 times more likely to report changing 
their behaviour to protect the orangutan than respondents in Bukit Lawang with an Odds Ratio (OR) 
of 19.34. Respondents who felt the program made it easier to protect orangutans were over seven 
times (OR= 7.89) more likely to report changing their behaviour to protect orangutans, and those 
who reported more willingness to protect orangutans were five times (OR = 5.43) more likely to 
have changed their behaviour. Those who reported protecting orangutans because they receive 
money if they do were more than three times (OR = 3.80) more likely to report changing behaviour. 
Older respondents were 0.55 times (OR = 0.55) less likely to report changing their behaviour to 
protect orangutans.  
 
5.4.4 Predicting self-reported behaviour change – forest  
The full model with all variables was statistically significant (   (13, N = 157)  = 68.01), p < .001), 
which indicated that it was able to distinguish between those who reported changing their behaviour 
to protect forest and those who did not. The inclusion of psychological variables on top of 
demographic and village context increased the total of variance explained to 35%. As shown in 
Table 5.5, the following variables were found to be significant predictors of behaviour change in 
relation to protecting forest: gender, religion, the village of Tangkahan and Halaban, and greater 
respect or liking for the forest as a result of the conservation program. The most significant 
predictors of respondents reporting changing their behaviour to protect the forest were for those in 
the villages of Tangkahan and Halaban (both compared to Bukit Lawang). In Tangkahan 
respondents were over 11 times (OR = 11.723) more likely and in Halaban over eight times (OR = 
8.526) more likely to change behaviour than in Bukit Lawang. Respondents who felt the program 
made them respect or like the forest more were over eight times (OR = 8.492) more likely to report 
changing behaviour. However, those who were Muslim and female were 0.319 (OR = 0.319) and 
0.114 (OR = 0.114) times less likely to change behaviour towards forest respectively. 
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Table 5.4. Hierarchical logistic regression analysis predicting positive behaviour change towards 
orangutan protection. B represents the coefficients and Wald supplies the statistic. 
Predictor variables B S.E Wald df p 
Odds 
Ratio 
95.0% C.I. for 
Odds Ratio 
Lower Upper 
Step 1         
Gender -1.224 .696 3.090 1 .079 .294 .075 1.151 
Age -.597 .266 5.023 1 .025* .551 .327 .928 
Income .094 .266 .168 1 .681 1.098 .702 1.719 
Religion .756 .770 .963 1 .327 2.129 .470 9.637 
Tangkahan 2.965 .778 14.509 1 .000*** 19.397 4.218 89.192 
Halaban 1.177 .861 1.868 1 .172 3.246 .600 17.559 
Education -.036 .354 .010 1 .919 .965 .482 1.930 
Forest aligned job -.878 .628 1.954 1 .162 .416 .121 1.424 
Step 2         
Extrinsic incentives 1.335 .657 4.133 1 .042* 3.801 1.049 13.767 
Orangutan conflict -.021 .660 .001 1 .975 .979 .269 3.568 
Social norms -.884 .520 2.883 1 .090 .413 .149 1.146 
Respect/like .829 .974 .725 1 .395 2.291 .340 15.448 
Perceived ease 2.066 .994 4.317 1 .038* 7.894 1.124 55.425 
Willingness orangutan 1.692 .786 4.636 1 .031* 5.428 1.164 25.318 
Constant -7.667 3.343 5.260 1 .022 .000   
Asterisks indicate the following: *, p <0.05; *, p <0.01: **, p <0.001***. The results shown are 
after all variables are included in the model.  
 
Table 5.5. Hierarchical logistic regression analysis predicting positive behaviour change towards 
forest (National Park) protection. B represents the coefficients and Wald supplies the statistic. 
Predictor variables B S.E Wald df p 
Odds 
Ratio 
95.0% C.I. for 
Odds Ratio 
Lower Upper 
Step 1         
Gender -2.175 .522 17.340 1 .000*** .114 .041 .316 
Age -.051 .188 0.74 1 .786 .786 .658 1.373 
Income .022 .159 .018 1 .892 1.022 .748 1.396 
Religion -1.144 .560 4.175 1 .041* .319 .106 .954 
Tangkahan 2.462 .616 15.992 1 .000*** 11.723 3.508 39.171 
Halaban 2.143 .666 10.355 1 .001** 8.526 2.311 31.452 
Education .003 .243 .000 1 .991 1.003 .623 1.615 
Forest aligned job 5.27 .532 .982 1 .322 1.694 .597 4.806 
Step 2         
Social norms -.302 .389 .603 1 .437 .739 .345 1.584 
Forest utility -.007 .462 .000 1 .988 .993 .402 2.455 
Respect/like 2.139 .716 8.923 1 .003** 8.492 2.087 34.555 
Perceived ease -.361 .609 .351 1 .553 .697 .211 2.299 
Willingness forest -.054 .511 .011 1 .915 .947 .348 2.576 
Constant -.482 2.019 .057 1 .811 .618   
Asterisks indicate the following: *, p <0.05; *, p <0.01: **, p <0.001***. The results shown are 
after all variables are included in the model. 
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5.5 Discussion 
The current study aimed to explore the contribution of psychological variables to willingness to 
protect and change self-reported positive behaviour toward orangutans and the forest. For all of the 
dependent variables, psychological variables emerged as significant predictors, even after 
controlling for demographics and village context. The finding that psychological variables are 
important determinants of positive outcomes adds to the very limited research of this type in 
developing countries, and is the first application in the context of Sumatran orangutan conservation. 
We expand on these findings below.   
 
When examining willingness to protect orangutans and the forest, social norms emerged as a 
consistent predictor. Those who perceived that their community supported these actions were more 
willing to engage in them. This finding is consistent with many other studies that have shown that 
social norms are a powerful influence on intentions and behaviour (Cialdini et al. 1990, Schultz et 
al. 2007, Nolan et al. 2008). In the conservation context, past research has also shown that norms 
are strongly related to beliefs systems about conservation in a developing context (Villamor & van 
Noordwijk 2011). Within the theory of planned behaviour framework however, social norms often 
emerge as the weakest predictor (Armitage & Conner 2001) potentially because many studies do 
not target norms of the groups that are most relevant to the behaviour (Terry et al. 1999). In relation 
to protecting orangutans and forests, it is the norms of the village community that are likely to be 
most important, as the findings of the current study indicate. This finding suggests that conservation 
efforts should continue to focus on creating a social environment in which members of the 
community feel collectively that there is a strong desire to protect orangutans and the forest. This 
could be achieved through outreach efforts, including village meetings and events that bring the 
community together to discuss and learn about the importance of protecting the forest and 
orangutan. Steinmetz et al. (2014) demonstrate outreach strategies to influence social norms in the 
context of a developing country.   
 
In addition to perceived social norms, other psychological variables emerged as significant 
predictors of willingness to protect orangutans; those with greater respect and liking of the 
orangutan due to the conservation program were more willing to protect orangutans. The link 
between positive attitudes and intentions is one that supports the theory of planned behaviour and 
has been shown in many past studies (Armitage & Conner 2001). This finding reflects that these 
programs have been successful for some in changing the negative view towards orangutans that has 
been found in rural communities across Sumatra, due to the orangutans being perceived as a pest 
(Campbell-Smith et al. 2010). Furthermore, locals in Sumatra have been found to be afraid of the 
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orangutan due to its size and ability to harm people (Campbell Smith et al. 2010). Hence, through 
conservation program strategies, such as educating locals on the gentle nature of the orangutan and 
their important biological role, there is potential to create more favorable attitudes towards the 
orangutan, which can positively affect willingness to protect orangutans. It was also clear that those 
who reported that the orangutan caused them problems were less willing to protect them. This 
finding reflects the widespread conflict with orangutans in Sumatra and Borneo (Singleton et al. 
2004; Merijaard et al. 2011) and demonstrates the general importance of addressing wildlife 
conflicts with appropriate and context-specific solutions (Redpath et al. 2013; Butler et al. 2015). 
When farmers have been provided with program interventions to assist with human-orangutan 
conflict (noise deterrents and tree nets), their attitudes towards orangutan management have altered 
positively (Campbell-Smith et al. 2012).  
 
When comparing the willingness to protect orangutans and the forest relative to self-reported 
behaviour change, it is clear that a different set of variables emerge as predictors. Psychological 
factors - (i.e. perceived ease, extrinsic benefits in the form of money, and willingness to protect) 
were significant predictors of self-reported behaviour change towards orangutans. These are 
important findings with regards to designing strategies for the conservation program, and are 
reflective of other programs that have demonstrated that greater perceived ease is related to 
successful environmental outcomes (Osbaldiston & Schott 2011). These findings can be put into 
practice by providing program interventions that allow greater ease of protecting orangutans, 
especially when conflict is present. The finding for perceived ease also accords with the theory of 
planned behaviour which theorises that having greater perceptions of control in relation to a 
behaviour is related to greater likelihood of engaging in that behaviour (Armitage & Conner 2001). 
It was also evident that extrinsic benefits in the form of monetary payments were related to positive 
behaviour change, a finding that has been shown in past research on environmental behaviour 
change (Osbaldiston & Schott 2011). There are multiple methods of providing extrinsic benefits, 
such as through tourism opportunities generated by the presence of the orangutan. However, past 
research has cautioned against a heavy reliance on extrinsic rewards because behaviour change is 
not necessarily maintained once the rewards are removed (Geller 2002). Other approaches that 
encourage intrinsic motivations could be more effective at promoting behaviour change in 
developing world contexts (Nilsson et al. 2016).  
 
A different set of variables emerged as significant predictors of self-reported behaviour change in 
relation to forest protection compared to orangutan protection. Greater respect and liking for the 
forest as a result of the conservation programs was significantly associated with self-reported 
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behaviour change towards the forest. Again, this provides support for the theory of planned 
behaviour, which posits that positive attitudes toward a behaviour will be associated with greater 
engagement in that behaviour. Creating greater respect and liking towards the forest could be 
achieved through multiple strategies, including those identified in Chapter 4, where the positive 
conservation and environmental values of external stakeholders imparted on the community through 
close and positive relationships. This outcome was not the case for orangutan protection, however, 
where more tangible variables (noted above) were influential (i.e. perceived ease, monetary 
benefits). This finding is consistent with past research that has highlighted the importance of 
intrinsic motivation in relation to protecting forests (Nilsson et al. 2016).   
 
An important finding was that village context was a significant predictor of behaviour change but 
not willingness. It is reasonable to suspect that these findings may be due to the varying 
conservation programs in each village, and the impact this has had on the community. Locals from 
the village of Tangkahan were more likely than those in Bukit Lawang to report positively changing 
their behaviour to protect the orangutan. Whilst there could be several reasons for this, such as more 
or less interaction with orangutans in one village than another, this finding could also reflect 
differences in tourism in each village. For instance, in Bukit Lawang, there is recorded evidence of 
detrimental practices towards orangutans as a result of the tourism (Dellatore 2007) and the mass 
tourism is ineffectively managed and operated. Conversely, the program in Tangkahan is much 
smaller scale and was developed from the local community’s own aspirations and operated by a 
small local management group. Conservation NGO’s have helped to bring tourists for experiences 
focusing on conservation and traditional culture. In accordance, the program has won a prestigious 
award from the Indonesian Ministry of Tourism for excellence in pioneering community-based 
ecotourism. Similarly, for forest behaviour change, locals from Tangkahan and Halaban were both 
more likely to report positive changes in behaviour towards the forest than locals in Bukit Lawang. 
A large majority of people from Tangkahan were originally illegal loggers, which could reflect a 
greater opportunity to change behaviour. In Halaban, the program is primarily focused on 
restoration of habitat and therefore forest protection. However, these findings could also reflect the 
effectiveness of specific village program strategies. These findings again signify the importance of 
understanding the local context when evaluating programs, and the underlying drivers of 
community members’ behaviours. This result is supported by other research, which highlights the 
importance of context on predicting conservation behaviour (Clayton & Brook 2005, Osbaldiston 
2013; Karki & Hubacek 2015).  
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Demographic factors also emerged as significant predictors of both willingness and self-reported 
behaviour change to protect orangutans and forest. Those who were male, older, more highly 
educated and had forest aligned jobs were consistently found to show willingness for both 
orangutan and forest protection. The gender affect could reflect that females have a greater fear of 
orangutans than men in Sumatra (Campbell-Smith et al. 2010). We would expect those with higher 
education and forest aligned jobs to have greater willingness due to greater understanding of the 
environmental and economic contexts of orangutan conservation. Conversely, older respondents 
were more likely to report greater willingness for orangutan and forest protection but not for self-
reported orangutan protection. However, this could be related to physical barriers that come with 
age, including fewer opportunities to change behaviour for older people because of less interaction 
with orangutans. Finally, females were less likely to report changing behaviour towards forest 
protection, which could reflect less time spent in the forest compared to males or that women are 
perhaps the primary collector of illegal natural resources from the forest. Furthermore, Muslims 
were less likely then Christians to report changing their behaviour. We can speculate that this could 
be associated with greater conservation teachings provided by the Church. These findings provide 
useful design principles for conservation programs. For example, knowing which ages, gender and 
religions are less willing or likely to change behaviour can be useful in targeting specific strategies 
towards these demographics to increase their willingness to change behaviour for more effective 
program outcomes.  
 
Although the research has highlighted important insights, there are a number of limitations that 
must be acknowledged. While framed by the theory of planned behaviour, the measurement of 
variables did not strictly adhere to standard procedures. Many constructs were measured with single 
items and response options were often dichotomous. As noted in the methods section, this was 
necessary due to participants’ low education levels and the resulting need to simplify the 
questionnaire wording and response options. Designing and conducting such surveys in developing 
world contexts remains a challenge for this type of research, and evaluation methods must take this 
into account.  
 
This study also utilised self-reported behaviour change as an outcome measure. Studies could 
provide greater reliability by directly measuring behaviour change. However, a meta-analysis of 
studies on pro-environmental behaviour by Kormos and Gifford (2014) found a strong relationship 
between self-reported and objective pro-environmental behaviour across 15 studies, suggesting that 
self-reporting is a valid method for assessing behavioural outcomes. A measure of self-reported 
behaviour change that is more fine-grained and includes more response options would also be 
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helpful. For example, the lack of behaviour change for some participants could have been due to 
factors such as not having the opportunity to change behaviour (e.g. because of no contact with 
orangutans or engaging in positive behaviour prior). Therefore, studies with larger samples that can 
include more categories of responses may be beneficial in understanding the behavioural decision-
making process more thoroughly.  
 
5.6 Conclusion 
In conclusion, this paper demonstrates that taking a psychological approach to investigating 
community-based conservation has the ability to provide insights that can inform effective 
conservation strategies. However, such research must consider the specific contexts of conservation 
programs, which are highly influential drivers for individuals’ decision-making processes and 
behavioural outcomes. In particular, our study indicates: 1) The importance of investigating both 
behaviour change and willingness (or attitudes) as different measures of success. Conservationists 
in developing countries seldom take this approach, especially when considering psychological 
factors. The results suggest that changing behaviour involves distinctive decision-making processes 
compared to willingness to engage in conservation. This finding is not surprising when considering 
that some factors may only come into play when people try to actually change their behaviour. 
Whereas willingness, reflects a person’s desire that may not fully take into account barriers to 
behaviour change. 2) The importance of investigating more specific conservation behaviours, as we 
have done by distinguishing between orangutan and forest protection. Our results suggest that 
different drivers may underpin different behaviours, reflected in the variables found to be influential 
in the orangutan versus forest protection models. 3) Psychological variables can be important 
predictors of conservation behaviours in developing country contexts, in addition to demographics 
and program context. 4) Finally, integrating the social sciences, particularly conservation 
psychology as shown here, with the biological sciences is important to move conservation efforts 
forward.  
 
 
 
 
 
 
 
 
Plate 12. Mina, the infamous semi-wild orangutan at Bukit Lawang. 
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CHAPTER 6 
 
 DISCUSSION AND CONCLUSION 
 
 
 
 
 
Plate 13. Mother orangutan and her infant in Gunung Lesuer National Park. 
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6.1 Overview  
The primary aim of this thesis was to inform more effective community-based conservation 
strategies to incentivise and motivate local communities to adopt conservation behaviours. To 
achieve this, the research investigated the socio-psychological factors and processes underpinning 
the decision-making and behaviours of local communities involved in community-based 
conservation programs, with a focus on the Sumatran orangutan. The research applies an in-depth 
social psychological approach to community-based conservation in the context of the developing 
world. I have demonstrated that by applying psychological methods and investigating psychological 
variables and theories to conservation problems, more informed conservation strategies can be 
developed to improve the effectiveness of community-based conservation programs. 
 
Secondary data was used to identify the predominant mechanisms utilized within community-based 
conservation programs in developing countries (Chapter 2). These also reflected the strategies 
within the comparative case studies investigated in this thesis. Chapter 3, is an in depth 
investigation using primary psychological data of the comparative case studies. This allowed for 
greater insight into these strategies, in particular the motivation that is behind each approach. Whilst 
there was support for the extrinsic incentives approach that is commonly used (Chapter 2), 
promoting autonomous motivation was also suggested to be beneficial in obtaining successful 
program outcomes. Following from this, Chapter 4 outlines an effective administrative structure to 
achieve this ideal balance of motivation within the community and generate overall social cohesion 
with regards to program functioning. Finally, Chapter 5 investigated key psychological variables 
other than motivation, that are considered integral to program outcomes. The findings detail 
practical advice to further achieving community adoption of conservation behaviours. The overall 
findings in each chapter provide significant advice on applying psychological research to 
community-based conservation programs in developing countries.  
 
6.1.1 Objective 1 
The first objective of this thesis (Chapter 2) was to investigate how community-based conservation 
programs in developing countries can change human behaviour. To achieve this, I conducted a 
realist synthesis to evaluate community-based conservation programs. A realist synthesis identifies 
the critical mechanisms operating within a program and the outcome(s) caused by these 
mechanisms. I identified three main mechanisms that best explain the reasoning of individuals to 
engage in conservation behaviours: i) conservation livelihood provides economic value; ii) 
conservation provides benefits that outweigh losses of curtailing previous behaviour, and iii) giving 
local authority over resources creates empowerment. However, perhaps the most important tool in 
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realist synthesis is the identification of how the context affects these mechanisms. I found the 
success of each mechanism was affected by various contextual factors including the proportion of 
income the community received, capacity to engage in a particular livelihood and cultural 
acceptability of the livelihood. The results advance our understanding of the decision-making 
processes of communities involved in such programs, and highlight how different contexts 
influence changes in conservation behaviour. This finding is beneficial to practitioners to 
understand if, how and why a program is successful based on the strategies employed and the 
contexts in which they are set. For instance, the evidence reviewed suggests that providing 
economic value through conservation-based livelihoods to local communities requires the incentive 
to be of significant monetary value to the community in order to achieve behaviour change. With 
this understanding practitioners can apply this knowledge to the design of future programs to 
increase chances of success.  
 
6.1.2 Objective 2 
The second objective (Chapter 3) focused on investigating the effect of different forms of 
motivation on adopting conservation behaviours. This objective used three Sumatran orangutan 
community-based conservation programs to investigate the effect of differing motivations on the 
community’s decision to engage in conservation behaviours. This chapter investigated the self-
determination theory in this context by analysing the comparative effectiveness of heteronomous 
(i.e. extrinsic incentives such as economic rewards and pressure or coercion to act) versus 
autonomous approaches (i.e. an intrinsic desire to act due to inherent enjoyment or self-
identification with a behaviour and through freedom of choice) to motivating conservation 
behaviour. The study found that heteronomous motivations (e.g. income from tourism) led to 
changed behaviour towards orangutan protection but were ineffective in changing behaviour 
towards the forest (i.e. orangutan habitat) protection. The most effective approach to creating 
behavioural change throughout the community was with a combination of autonomous and 
heteronomous motivations. These findings suggest that autonomous motivational techniques, which 
promote the intrinsic values of conservation, should be integrated into community-based 
conservation programs.  
 
Promoting intrinsic motivation towards the forest could be achieved through generating social 
norms throughout the community. Social norms could be generated through highly regarded 
community members, village heads, religious leaders or even external visitors. Creating social 
norms could also promote greater intrinsic motivation towards the orangutan. Furthermore, having 
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great pride and identity associated with a successfully recognised conservation program can help to 
facilitate intrinsic motivation. I expand on these findings in Objective 3.  
 
6.1.3 Objective 3 
The third objective (Chapter 4) was an extension from Objective 2 (Chapter 3). Promoting 
community motivation to engage in conservation programs requires differing strategies and 
administrative structures. These in turn create varying social conditions that affect the community 
and their support of the program. In Chapter 4, I investigated which social conditions in these case 
studies are conducive to the delivery of effective community-based conservation programs. I found 
elements of both an autonomy supportive environment and a controlling, regulatory approach are 
integral to achieving this. External control and assistance can be both positively perceived and 
desired by local communities. Therefore, despite a decentralised approach often considered 
favourable to local communities, the assistance of external control is sometimes warranted and 
desired. Ideally though, programs are small scale and develop from the local communities own 
aspirations with the assistance of NGOs. Furthermore, greater focus needs to be on external 
stakeholders who interact with the communities and the potential positive and negative effects that 
their own social and conservation values can have on the community and the subsequent outcomes 
of the program. For instance, encouraging eco-tourists with strong conservation ethics to visit 
instead of ‘apathetic’ tourists can have a positive influence on the conservation values of the 
community, even creating greater intrinsic motivation towards the protection of orangutans and 
forests. Therefore, community-based conservation programs need greater focus on external 
stakeholders and their influence on the program’s management and outcomes. 
 
6.1.4 Objective 4 
The final objective (Chapter 5) was to investigate a broad range of psychological variables and their 
influence on program outcomes. This approach was loosely based on the theory of planned 
behaviour where appropriate variables could be reliably measured. The outcomes focused on 
willingness to protect orangutans and the forest and self-reported behaviour change toward 
orangutans and the forest. Psychological variables emerged as significant predictors for willingness 
(e.g. perceived barriers – orangutan conflict, social norms, greater respect or liking towards the 
orangutan as a result of the program) and self-reported behaviour change (e.g. extrinsic incentives – 
receiving money, perceived ease, willingness, greater respect or liking towards the forest as a result 
of the program) even after controlling for demographics and program context. The findings provide 
key lessons for conservation practitioners including the importance of investigating both behaviour 
change and willingness as different measures of success. The results also demonstrate the 
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importance of investigating more specific conservation behaviours (i.e. orangutan and forest 
protection). Finally, it is evident that psychological variables can be important predictors of 
conservation behaviours, which further demonstrates the importance of integrating social science 
with biological sciences to achieve conservation objectives.  
 
6.2 Contributions to conservation psychology  
Few psychological studies have been conducted in developing countries on community 
conservation of threatened species and their habitat. This thesis makes an important contribution to 
this emerging area of research. In doing so, it demonstrates that the application of a socio-
psychological approach can provide significant lessons for conservation agencies and practitioners 
working in developing countries. 
 
There are few practical examples provided on how to apply psychological techniques in developing 
countries, particularly in remote communities with different languages and cultures. The research 
outcomes of this thesis directly inform how to apply psychological research in developing country 
contexts, which can be physically and socially challenging. Firstly, it is evident that the rigorous 
piloting of questions is integral to achieving surveys that are appropriate in these contexts. Directly 
dealing with local stakeholders can help facilitate this. In particular, it is important to be flexible 
and understand that simpler response formats may be required. Therefore, preparatory research and 
methodological refinement are integral to measuring and testing reliable psychological constructs.  
 
The research outcomes also demonstrate that the use of qualitative data is important in the context 
of developing countries. Psychological research approaches often favour quantitative approaches, 
which can be of significant benefit. Such approaches were applied in this thesis. However, in these 
contexts, qualitative methods (e.g. focus group discussions, interviews) are more flexible and 
beneficial in gaining depth of understanding into complex issues that are inherent in understanding 
and working with human populations. Contexts that are foreign to researchers can impose 
challenges such as language and cultural barriers. As a result, qualitative research is best suited to 
provide a descriptive understanding of the research questions and ensure accurate meaning of 
responses obtained (Drury et al. 2011). In addition to this, a mixed methods approach combining 
both quantitative and qualitative approaches throughout the data collection and analysis process can 
be complimentary to “aid understanding of the research context, formulation of pertinent research 
questions, and accurate interpretation and analysis for design of appropriate interventions” (Drury et 
al. 2011 p.23). This thesis exemplifies this approach and the associated benefits.  
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6.3 Challenging the extrinsic economic approach to conservation 
Of particular significance in this thesis is the discovery of the importance of autonomous or intrinsic 
motivational approaches to changing conservation behaviour. This emphasis differs to the 
monetary-focused paradigm of many conservation strategies (e.g. market based schemes, PES, 
REDD+), including community-based conservation (e.g. alternative livelihoods such as tourism). 
This thesis follows Clayton and Myers (2009) interpretations of local communities and community-
based conservation programs as those, which work with local residents in or near areas of high 
conservation priority to directly protect species and ecosystems. Therefore, these findings are 
relative to broader conservation approaches that involve human interaction. Indeed, it is likely that a 
combination of conservation approaches is required to holistically address the global decline in 
wildlife and biodiversity. This thesis suggests that approaches that provide extrinsic incentives can 
be beneficial but intrinsic values should also be promoted through program strategies aimed at 
achieving more sustainable conservation outcomes.  
 
Autonomous motivational approaches that are used in conjunction with heteronomous motivational 
strategies are more likely to be effective. This was supported in this thesis regarding orangutan 
protection and represents the challenging economic conditions in developing countries. 
Theoretically, by providing autonomous motivation, sustainable outcomes are more likely (Decaro 
& Stokes 2008). Achieving the right balance of each approach will depend on the contextual 
circumstances of each community-based conservation program, as supported by Chapter 2. 
Furthermore, only autonomous motivational approaches were found effective at motivating forest 
protection in the case studies within this thesis. This demonstrates that it is important to specify the 
behavioural goals of community-based conservations programs when designing and evaluating 
program strategies.  These approaches recognise the complexities of local communities and human 
behaviours, which often are not solely motivated by financial incentives (e.g. Villamore & van 
Noordwijk 2011).  
 
Whilst many programs focus on extrinsic incentives and monetary-based schemes, community-
based conservation has many other strategies including: decentralising rights and responsibilities, 
empowering communities, and building capacity to name a few. These strategies within the 
appropriate context also have potential for successful outcomes. However, from a psychological 
perspective, further reporting is required on the behavioural outcomes of these approaches, and 
reasons for engaging or not engaging, as well as detailed reporting of the local context, to enable 
generalisable lessons. Furthermore, other community-based conservation strategies are required to 
promote autonomous motivation. These include those outlined in Chapter 4, such as the provision 
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of an autonomy supportive environment (non-coercive social interaction, provision of choice, 
stakeholder engagement) as well as through the positive conservation values and influence of 
external stakeholders. An understanding of the psychology behind each community-based 
conservation program and the issues it is aiming to combat, can inform more effective strategies.   
 
6.4 Contributions to Sumatran orangutan conservation 
This research is the first application of an in-depth socio-psychological approach to community-
based conservation of the Sumatran and Bornean orangutan. There has been attitudinal and human-
orangutan conflict research with local communities conducted by Campbell-Smith et al. (2010; 
2012), which provides important groundwork for my study. However, this thesis is a major advance 
on this approach by investigating more broadly, socio-psychological variables beyond just attitudes 
to understanding these local communities in greater detail. Research also has been conducted on 
psychological approaches to enhance conservation outcomes for the orangutan based on ex-situ 
approaches (i.e. through consumers in Western countries) (Pearson 2012). However, the approach 
taken in this thesis has direct implications for the involvement of local communities in orangutan 
conservation. It also has important implications for the conservation of remaining populations of the 
Bornean orangutan.  
 
The findings in this thesis directly inform the design of more effective strategies to conserve the 
Sumatran orangutan in human-influenced areas. Firstly, I demonstrate that conserving orangutans 
require different strategies for protecting the orangutan’s forest habitat as well as protecting the 
species. The research identified that different community motivations and decision-making 
processes underpin the protection of forest habitat and orangutans. It demonstrates that achieving 
both these goals requires separate but complementary strategies and approaches. Therefore, 
understanding behaviours towards forests and towards orangutans is critical for designing new 
programs or improving existing programs aimed at conserving the Sumatran orangutan. To be more 
specific, it is not sufficient to educate or provide opportunities for the communities to protect the 
orangutan and assume their forest habitat will also be protected. Furthermore, those who protect 
orangutans may not concurrently engage in protecting their forest habitat and vice versa. I expand 
on strategies to achieve more effective, integrated socio-ecological outcomes below.  
 
I demonstrate there is an opportunity to improve conservation outcomes through promoting intrinsic 
or autonomous motivation towards orangutan protection. This approach requires adopting new 
strategies foreign to many orangutan conservation practitioners but has the potential to improve 
behavioural uptake and ensure greater community and environmental sustainability. Currently, the 
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primary focus of engaging the community in orangutan conservation is through economic rewards 
and alternate livelihoods with the provision of education and development. I suggest two primary 
ways to facilitate intrinsic motivation: through the influence of external stakeholders, especially 
tourists with intrinsic values for conservation themselves (expanded on below), and through 
programs that reflect the communities’ own aspirations, which in turn become part of their identity 
and pride, resulting in strong intrinsic conservation values.  
 
Tourism (with a goal of ecotourism) is a growing tool of interest to conservationists in Sumatra and 
this research highlights that it can have both negative and positive influence on achieving 
conservation goals. I recommend that to improve current tourism practices and develop new 
tourism programs, greater focus needs to be placed on the influence of external stakeholders. NGOs 
that will likely be more successful in achieving their conservation objectives are those that develop 
strong and ongoing relationships with the local community. The other important stakeholders to 
consider are the tourists. The effect tourists have on communities and their values require greater 
investigation. The research outcomes of this thesis highlight the importance of ensuring tourists 
have strong conservation ethic and do not undermine the objectives and achievements of 
conservation programs. The responsibility in achieving this lies in the marketing of these tourist 
destinations, and the experiences offered to them. Despite considerable training of local guides in 
Bukit Lawang, negative practices still occur to impress tourists. The responsibility for ethical 
tourism needs to be extended to tourist operators and the tourists themselves.   
 
The research provides important information for conservation NGOs to understand that gauging a 
community’s willingness to protect or attitudes toward orangutans is not necessarily a measure of 
the likely conservation outcome. Greater focus needs to be placed on ensuring that communities are 
actually engaging in these pro-conservation behaviours (not just how they feel about them) and if 
not, what can be done to overcome this. This approach requires more stringent program monitoring 
and evaluation, rather than discussions with the community on their attitudes and perceptions 
towards these issues.  
 
6.5 Implications for community-based conservation  
This thesis demonstrates that conservation programs require greater evaluation and reporting on the 
decision-making processes of individuals and communities. While there is extensive research on 
whether programs have been successful or not, there is minimal evaluation of the reasons for 
success or failure. As such, the decision-making processes are not understood which limits the 
ability to know why programs worked or did not work. Without an explanation of why programs 
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were successful or not, it is difficult to create an empirical understanding that can benefit in the 
future design and adaption of programs. Therefore, importantly this thesis highlights that 
conservation evaluations should not only measure elements of success but also work with 
communities more thoroughly to investigate why or why not they engaged in pro-conservation 
behaviours. If this becomes a norm in conservation evaluations, a large database of evidence can be 
developed to inform practitioners what approaches in which contexts are most likely to be effective.  
 
Conservation challenges are complex (Game et al. 2014), primarily due to the human nature of 
them. However, the institutional tools, structures, and practices utilised by conservation agencies 
are suited towards simple systems, of which conservation is not (Game et al. 2014). To overcome 
this, this thesis demonstrates that understanding the psychological factors within these communities 
and programs should be the first priority. From this, informed conservation approaches can be 
applied or adapted to this understanding. In other words, programs need to be built around 
communities rather than communities made to ‘fit’ programs. This thesis demonstrates that 
psychological research, which is the study of human behaviour and behavioural interventions 
(Clayton & Brook 2005) is an appropriate method of applying this logic.  
 
6.6 Approach and limitations 
This thesis adopted a socio-psychological approach to investigating conservation problems in the 
context of three rural villages in North Sumatra. It addresses an area that is largely unexplored, 
especially in the context of developing regions such as Sumatra, Indonesia. However, this did not 
come without challenges and associated limitations. It was only practical to record self-reported 
behavioural data. Self-reported data can produce inaccurate data based on respondents being 
untruthful in answering potentially sensitive questions or portraying themselves in a more positive 
light to the interviewer. However, my research team and I took precautions to overcome these 
limitations. We consulted with the director of a local NGO who had experience working in these 
villages to ascertain the most appropriate method to ask potentially sensitive questions and to 
receive truthful results. It was his opinion that as foreigners we were more likely to elicit truthful 
information from our participants compared to a member of the local NGO or government 
organisation asking similar questions, for fear of repercussions. However, we were aware of this 
possibility regardless and adapted interview techniques accordingly. For instance, in the village of 
Halaban (the most remote village that has minimal interaction with foreigners), my translators 
informed me that they felt the participants were responding in a more favourable way in order to 
impress the foreigners. Therefore, whilst my foreign research assistant and I accompanied the 
domestic translators, in this village we kept a distance from the actual interview so that the 
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interviewee did not feel pressured to answer in a certain way. As a result, the translators felt they 
were eliciting more honest responses.  
 
There were other challenges encountered conducting research in these remote regions and with a 
different culture and language. Several pilots were required to ensure questions were easily 
comprehended and truthful meaning was being elicited both from the interviewer and interviewee. 
As a result, some psychological variables were not as rigorously measured as would be in other 
environments, especially those within an industrialised Western culture. A big challenge is reliably 
measuring psychological variables in developing countries where typical approaches of strict 
structured survey design are not feasible. There is a need to continue to develop new ways of 
measuring physiological constructs more effectively in developing countries. Working more closely 
with research and/or conservation professionals in these areas can help these issues. Furthermore, 
language barriers required the use of translators despite myself learning some basic Indonesian to 
build rapport with participants. The use of translators could mean that some meaning was lost in 
translation or that the translators provided a subjective interpretation. I addressed this problem by 
training each translator in specific data collection techniques and continued to monitor their skills 
and re-train them where required. Furthermore, I was adamant to employ the same translators 
throughout the whole fieldwork.  
 
6.7 Future Research 
An experimental approach that applies the socio-psychological strategies identified in this research 
to improve current conservation programs or generate new ones, would be highly beneficial. In 
doing so, pre- and post-strategy evaluations should be conducted and possibly even control groups 
to conclude a cause and effect relationship. For instance, strategies should be tested to generate 
greater intrinsic motivation and ultimately behaviours towards orangutan and forest protection or 
other conservation behaviours. Depending on the context, such examples could include creating a 
stronger ethical tourist presence and generating a greater sense of community pride and identity 
with the conservation program values. Research would also be beneficial in other contexts where 
intrinsic systems towards the forest are already present. This approach will also inevitably highlight 
new lessons for effective program design, both empirically based and logistical. 
On a more general note, greater research within the field of conservation psychology should 
continue in the developing world context. Whilst attitudes are perhaps the simplest psychological 
measure to investigate in developing contexts, greater focus and effort needs to be on applying 
other psychological response measures, particularly using behaviour change as an outcome 
measure. This requires greater resources and more challenging approaches, most likely through a 
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mixed-methods approach as applied here. Future research should also focus on longitudinal data 
including a follow up study to determine the long-term effect of these psychological variables on 
program functioning and behaviour change. Adding to this, further research is required similar to 
the approaches adopted here to different contexts (e.g. for other threatened species). Further 
research may allow more generalised findings of the key factors influencing behaviour change. 
Most importantly when designing conservation programs, practitioners should consider the human 
communities and the complexities that come with working with them. In turn, preliminary 
psychological analysis should be conducted to design, implement and manage these programs in the 
most effective way from the beginning.  
 
Throughout this research, I frequently found that in response to various questions and discussions 
regarding conservation issues, community members would mention that the consciousness of the 
people towards conservation and orangutan/forest protection had or had not changed depending on 
varying circumstances. This reference to ‘consciousness’ relates to Beringer’s (2003) discussion of 
conservation psychology to include the task of changing collective consciousness to care and 
respect the natural environment to result in behaviour change. This approach views consciousness 
as the precursor for thoughts, feelings and behaviours, and therefore through changing 
consciousness, ultimately behaviour can be changed (Beringer 2003). This highlights the potential 
for future research to investigate rather, how can we change collective consciousness?  
 
6.8 Conclusion 
Conservation biology has achieved great success at identifying and bringing global attention to 
wildlife and biodiversity crisis. It is now the role of social scientists however, and in particular as 
shown here, conservation psychology to help rectify these human made problems. If we are to adopt 
an interdisciplinary approach to solving these problems and no longer underestimate the 
complexities of human behaviour, I believe there is hope for saving threatened wildlife and their 
habitats, including the Sumatran orangutan. However, this does not come without its challenges. 
Researchers with psychological education seldom undertake psychological research of this nature in 
developing countries although it is highly relevant. If challenges continue in finding researchers 
with psychological training to undertake research projects in these often challenging environments, 
much greater efforts is required on training conservation biologists with these skills (Chapman et al. 
2015; Green et al. 2015). In doing so, those of us who consider ourselves conservationists with an 
intrinsic desire to conserve and protect wildlife and biodiversity will be more well equipped to 
solving these problems that threaten the very thing we admire. However, it is imperative that this 
research is accessible and applied by practitioners to impact conservation efforts.   
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This thesis contributes to understanding the socio-psychological variables and processes operating 
within community-based conservation programs in developing countries and particularly their 
effect on human behaviour. Whilst programs should be designed or adapted based on a case-by-case 
basis, conservationists can utilise the understanding of these variables and processes as a valuable 
tool in program design, implementation and management. In doing so, conservationists are better 
equipped to address the challenges facing global biodiversity and wildlife decline in the 21
st
 
century, attributed to anthropogenic causes.   
 
    
 
  
 Plate 14. Sign inside the office of Tangkahan tourism center. 
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APPENDICES 
 
APPENDIX A – Chapter 2 
Summary of program details and conservation outcomes derived from 17 case studies   
Case 
study  
Authors Year of 
publication 
Program name Program aims Main program strategies Research /  
evaluation 
design  
Data collection 
strategies  
Indicators Conservation behaviour 
outcomes 
Other outcomes 
1 Morgan-
Brown et al  
2010 The Amani 
Butterfly 
Project - 
Tanzanian 
integrated 
conservation 
and developing 
project  
Create a 
connection 
between rural 
livelihoods and 
forest 
conservation 
Assist members in farming 
butterflies and market them 
to live butterfly exhibits in 
United States and Europe 
Quasi-
experimental, 
150 butterfly 
farmers 
(program), 170 
control 
(community 
members) 
Community 
survey  
Self reported 
conservation 
behaviour 
coded in to no, 
low, medium 
and high 
participation 
Butterfly farmers reported 
sig. more participation in 
conservation behaviour and 
perceived efficacy of 
conservation behaviour 
Separated: butterfly farmers 
more likely to report being an 
environmental committee 
member, attend environment 
committee meetings, plant 
non-timber tree species, 
participate in village tree-
planting activities, preserve 
household land as forest, and 
discourage illegal cutting 
Not sig. more likely to plant 
timber species, report illegal 
activities to authorities, or 
use fuel-efficient wood 
cooking stoves 
General conservation 
attitudes were not sig. 
different 
No difference in 
conservation friendly 
building techniques 
Butterfly farmers more 
likely than control to 
support increasing local 
protected areas and sig. 
more pos. attitudes about 
creating forest reserve 
2 Stem et al. 2003 Ecotourism in 
Costa Rica 
Conserve 
wildlife and 
habitat 
Provide employment in the 
form of tourism to local 
communities 
Comparative 
case study, two 
communities 
program, two 
control 
Mixed methods, 
focus groups, 
interviews, 
direct 
observation, 
survey 
Percent of 
personal land in 
forest cover 
Tourism employment status 
highly sig. predictor 
(p<0.001) for % of forest 
cover of landowner 
Family member employed in 
tourism expected to have 
29% more land in forest 
cover, compared to those not 
employed or exposed to 
tourism 
 
3 Clements et 
al 
2010  Community-
based 
ecotourism 
Conserve 
wildlife and 
habitat 
Establish local village-
level tourism enterprises, 
revenue from tourism is 
provided to villages subject 
to agreement of stopping 
hunting and abiding by 
land use plan 
Greater fees paid by 
tourists based on all key 
Post 
intervention 
evaluation 
Not mentioned No of nests and 
No of 
individuals of 
white-
shouldered Ibis 
Substantial increase in 
wildlife (e.g White 
shouldered ibis has increased 
from one nest and one pair to 
six nests and 23 individuals 
in 2008) 
Locals begun to enforce 
land use plan regulation 
(refusing in-migrants, 69 
in Tmatboey, and 
controlling forest 
clearance) 
36% increase in tourism 
numbers annually since 
2005 
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species being observed 
versus only subset  
100% increase per 
annum in revenue since 
2005 
4 Clements et 
al  
2010 Agri-
environment 
payments 
Conserve 
wildlife and 
habitat 
Allow farmers who follow 
land use plan and no-
hunting rules to sell rice 
through village committee 
to a marketing association 
which buys produce at 
guaranteed, preferential 
price to middlemen 
Post 
intervention 
evaluation 
Farmer 
interviews, 
payment details 
recorded 
Rice bought, 
total rice 
payments, profit 
sharing, total 
payments to 
village, % 
revenue capture 
by village, N o 
of families 
involved, 
average family 
payment, 
percentage of 
families 
recorded 
breaking land 
use plan 
<8% of families recorded 
breaking land use plans in 
four villages 
Initially, farmers were 
offered an average price 
of  $0.25/kg of rice plus 
profit sharing, which was 
initial premium of 200% 
over the standard price 
offered by the middle 
men, but became more 
competitive after the 
middlemen raised their 
price to $0.22/kg to be 
competitive 
5 Scanlon & 
Kull 
2009 Community-
based 
conservation at 
Torra 
Conservancy, 
Namibia 
Conserve 
wildlife 
Provide communities with 
rights over wildlife and 
tourism 
Post 
intervention 
evaluation 
Interviews with 
44 residents, 34 
households, 12 
villages.  All but 
one was 
conservancy 
residents and 
received benefits 
Reports of 
commercial 
poaching 
Self reports of 
conservation 
related activities 
 
Commercial poaching ceased 
43 respondents said 
participated in conservation 
(all but one) - attending 
meetings, participating in 
community hunts of which 
there is an agreed sustainable 
quota, meat distribution and 
wildlife monitoring, office 
duties and ‘giving advice’, 24 
respondents said participated 
a lot 
 
6 Savage et al  2010 Community 
conservation for 
cotton top 
tamarins 
Conserve 
wildlife and 
forested areas, 
focusing on 
cotton top 
tamarin  
Community empowerment 
programs that provide 
economic incentive, 
education programs 
Longitudinal 
study on use of 
bindes and 
artisan 
entrepreneurs  
Interviews with 
local villagers 
Percentage of 
participants still 
using bindes, 
frequency of 
binde use, self 
reported impact 
on firewood 
collection  
No. of plastic 
bags recycled 
 
 
100% of 107 families still 
used bindes from 2006 to 
2008 
100% believed used less fuel 
when cooking (estimated 
50% less firewood used 
annually) 
2 million plastic bags 
recycled 
Animals no longer 
captured for pet trade 
Reports of cotton top 
tamarins kept as pets are 
rare 
Education – sig. increase 
in identifying cotton top 
tamarin (81%), 
understanding only 
found in Colombia 
(77%), and that pet trade 
a threat to survival 
(65%).  
7 Marcovaldi 
& 
Marcovaldi  
1999 National Marine 
Turtle 
Conservation 
Program in 
Brazil (Projeto 
TAMAR) 
affiliated with 
Conserve 
marine turtles  
Employ former egg 
poaches to patrol beaches 
and protect nests, 
education programs, 
ecotourism 
Project 
evaluation 
Monitoring of 
nesting sites 
Killing of 
gravid females 
and eggs 
No. of turtle 
nests protected 
Reduction in killing gravid 
females and eggs 
Increasing trend of no. of sea 
turtle nests protected 
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the Brazilian 
Institute for the 
Environment 
(IBAMA) 
8 Cranford & 
Mourato 
2011 Community-
based Polyepis 
forest 
conservation 
project 
Preserve 
endangered 
wildlife and 
habitat 
Reduce fuelwood demand, 
improve sustainability of 
land use, support 
community development, 
education 
Economic 
analysis of 
reported 
conservation 
behaviour by 
local 
landholders 
Household 
survey, semi-
structured 
interviews with 
community and 
NGO leaders to 
provide context 
of results 
 
Reported 
change in 
forest-degrading 
activities 
71% of sampled households 
had at some point engaged in 
one of four activities that is 
detrimental to the Polylepis 
forests, with two being 
carried out on average 
currently 
Of those, 61% (43% of total 
sample) reported reducing or 
stopping all forest degrading 
activities since the start of the 
program  
30% reported having never 
carried out any of these 
behaviours  
73% are conservationist 
households (reduced or 
stopped all forest degrading 
activities it once carried out, 
or never did)   
143% increase in number of 
conservationist households 
since the program began  
The majority of reasons 
for reducing these 
behaviours were reported 
by the respondents to be 
due to the programs 
initiatives (prohibitions, 
energy use change, 
conservation belief due 
to education); 81% for 
fuelwood, 53% for 
livestock grazing, 68% 
for agricultural 
transformation and 63% 
for burning grasslands 
69% of gross reported 
reduction in these 
behaviours is due to the 
program 
9 Caputo et al
  
2005 Community-
based 
sustainable 
terecay egg 
harvest  
Conserve the 
terecay 
(Podocnemis 
unifilis, 
Testundines: 
Pelomedusidae) 
Provide economic reward 
for each hatched egg, no 
restriction on consumption 
of eggs  
Experimental 
design 
involving Cofan 
community and 
outcome on 
turtle nests 
Survey of 
nesting beaches, 
spatial and 
temporal 
distribution of 
terecay nests, 
community 
check sheet of 
nest use and 
outcome, 
communities 
reliability in 
managing nests 
(interviews) 
No of nests 
found, 
consumed, 
protected and 
transplanted,   
No of viable 
hatchlings 
383 nests found, 108 
consumed, 207 protected, 68 
transplanted 
Viable hatchling produced in 
145 nests 
Nesting loss occurred due to 
pillage (6.5%), flooding 
(22.4%) and harvesting 
(28.2%) 
All harvested nests occurred 
on those which would 
otherwise be lost through 
flooding  
No traces of poaching events 
on adult females nor poacher 
boats observed during 
nesting period 
 
10 Lewis & 
Phiri  
1998 Community-
based resource 
management 
Conserve 
wildlife 
Provide economic 
incentives for wildlife 
conservation through 
improved living conditions 
for rural communities, 
disburse revenue from 
safari hunting to 
communities donor funds 
Evaluation of 
program 
outcomes on 
exposed 
community 
Community 
interviews, 
ground surveys 
for snares 
Incidence of 
snares (no. 
found, no. per 
km, no. of 
carcasses). 
Self reports of 
snare use, snare 
source, numbers 
156 snares found, one 
contained impala carcass, 
one a lesser kudu 
Villagers reported four 
instances of animals caught 
in snares, two lions, a young 
elephant and a spotted hyena 
Interview results 
reported 84% sold 
snared animal or 
exchanged for maize or 
other essential 
commodities 
16% used for household 
consumption. 
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for services and 
infrastructure 
types and 
captures rates of 
snared animals, 
economic value 
of snared 
animals 
11 Holmern et 
al 
2002 Serengeti 
Regional 
Conservation 
Project game 
cropping 
operation 
Conserve 
wildlife 
Provide villages with 
incentives through 
commercial utilisation of 
wildlife 
Comparative 
economic 
analysis of 
cropping versus 
illegal hunting 
Illegal hunting 
mapped by 
questionnaires. 
Illegal hunting 
extensive 
around program 
and other 
villages. 
Cropping quotas small 
Utilisation of quotas low 
Limited community 
involvement 
12 Solomon et 
al 
2011 Collaborative 
resource 
management 
(CRM) program 
Alleviate 
poverty, 
encourage 
conservation 
behaviours, 
reduce illegal 
use of natural 
resources 
inside National 
Park 
Grant local rights to use 
permitted natural resources 
inside National Park (i.e 
permission to fish), local 
participation in policy 
development and 
management of protected 
area.  
Compare 94 
CRM fishers to 
a comparison 
group of 91 
matched on sex, 
region of 
residence, age 
class and wealth 
ranking  
Structured 
survey, open 
ended and fixed 
response 
questions 
Self-reported 
behaviour – no. 
of times 
reporting illegal 
activity in past 
year, no. of 
times prevented 
bush fires in 
past year, no. of 
times removed 
wire snares in 
past year. 
Use of snares in 
past year, belief 
in right to hunt 
animals, use 
firewood and 
water. 
Fishers sig. more likely to 
report distinguishing bush 
fires and removal of wire 
snares than control group. No 
sig. different in reporting 
illegal acts.  
Fishers sig. more likely to 
believe no problem in 
collecting firewood or water 
inside the National Park than 
the control group. 
Fishers income almost 
double comparison 
group. 
Majority of farmers 
more supportive of 
conservation than 
comparison group. 
13 Gibson & 
Marks 
1995 The 
Administrative 
Management 
Design for 
Game 
Management 
Areas 
(ADMADE) 
Conserve 
wildlife 
Share proceeds of 
sustainable offtake of 
wildlife animals with local 
residents   
Post 
intervention 
evaluation 
Interviews with 
local hunters 
Kilograms of 
meat taken by 
hunters 
Local hunters have not 
reduced offtakes based on 
kg’s of meat taken recorded 
 
14 Hartup et al  1994 Community 
Baboon 
Sanctuary 
Conserve black 
howler monkey 
Voluntary approach to land 
management plans, provide 
tourism opportunities, 
social contacts, education  
Post 
intervention 
evaluation 
Interviews with 
participating 
landowners  
Land and forest 
use patterns 
Hunting 
patterns 
Reports of 
benefits from 
program 
Agricultural 
clearing data 
 
73% cut forest clearings 
either near or away from 
riverbank (abiding by 
management plan) 
27% bring forest clearings to 
riverbank to provide cattle 
access to water 
Majority hunt to some degree  
60% reported receiving at 
least one benefit from 
program 
83% could not provide single 
cost or negative to 
participation 
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15 Sommervill
e et al  
2010 Community-
based payment 
for 
environmental 
services on 
forest use in 
Madagascar 
Conserve 
biodiversity 
Transfer management 
responsibility of 
government forest to local 
forest associations. 
 
Comparative 
evaluation– 8 
intervention 
communities, 5 
control 
communities 
Interviews with 
community 
members 
Self-reported 
changes in six 
legal and illegal 
forest-use 
behaviours pre 
and post 
intervention:  
agricultural 
expansion, 
lemur hunting, 
canoe building, 
tenrec 
collection, 
honey 
collection, tuber 
collection 
Reasons for 
reducing forest 
use behaviours 
Both intervention and control 
communities reported 
reduction in forest use 
behaviours, no clear 
difference between the two 
Fear strongest motivator for 
change 
Fear of local forest 
association and NGO 
strongest for PES 
communities 
Fear of national government 
strongest for control 
communities 
Most stable behaviour 
changes when local 
organisations motivated 
change 
Payments had strong 
impact on attitudes but 
not behaviours 
 
 
16 Bajracharya 
et al  
2005 Community 
based 
management in 
Annapurna 
Conservation 
Area (ACA) 
Conserve 
biodiversity 
Increase local communities 
control over local 
resources 
Increase conservation 
awareness through 
environmental education 
Develop and strengthen 
local institutions 
Comparative 
assessment of 
ecological and 
social surveys 
within and 
outside ACA 
Ecological 
surveys, social 
surveys 
Forest basal 
area 
Trees species 
diversity 
Density of cut 
tree stumps 
Observation of 
animal track 
counts, pellet 
counts and 
direct 
observations 
Forest basal area and tree 
species diversity sig. high 
inside ACA with 43 tree 
species recorded compared to 
23 outside.  Mean density of 
cut tree stumps sig. lower 
inside ACA (decline in 
fuelwood). Based on 
participatory wildlife matrix, 
mean abundance scores for 
wild animals inside ACA 
were 2.0 and 4.24 from 1971 
and 2001 records, compared 
to outside ACIA 2.48 to 2.80 
respectively.  Mean sighting 
of mammals such as barking 
deer and Himalayan tahr 
during forest surveys in 25 
plots within ACA were 
0.56+-0.26 (fix) sightings 
plot-1, with no sightings 
occurring outside the ACA.  
Mean pellet group count was 
significantly higher inside 
ACA than outside which 
recorded none.  Although, 
due to limited sample sizes 
and only one season these 
results should be considered 
with caution.  The mean cut 
stump density sig. lower 
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inside ACA. Felling of large 
trees and stockpiling of wood 
within ACA reported been 
abolished.  Participatory rural 
appraisals discovered 
fuelwood collection from the 
forest had been reduced by 
half compared to a decade 
ago.  
17 Adhikari et 
al  
2007 Community 
forests in 
middle hills of 
Nepal 
Give local 
communities 
control to 
manage and 
utilize forests 
sustainably 
Grant secure property 
right. Put local 
communities in charge of 
managing forests 
Protect forests, initiate 
planting programs and 
control harvesting 
Self reports pre 
and post 
program 
Household 
interviews 
Reported 
changes in 
forest product 
collection and 
livestock 
numbers 
No of trees on private land 
increased. Size of livestock 
herds decreased 
Forest product collection 
increase. Livestock 
numbers decreased 
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Appendix B – Chapter 3 
 
Multinomial Logistic Regression Model analysis 
The conducted survey included a total of 240 records, including the demographic data (Table B.1) 
with such categorical predictor variables as names of the villages participating in the survey, gender 
of participants, education level, age, years lived in a village, religion, ethnicity, occupation, and 
annual income. The categorical response variable was behaviour and/or attitude change (the 
Behaviour/Attitude Change variable) of the village inhabitants with regard to orangutans and native 
forest around the villages, including the three categories: (0) no behaviour or attitude change; (1) 
positive change of attitude as a result of the programs; and (2) positive change of behaviour as a 
result of the programs (Table B.2). The conducted survey also investigated the four major types of 
motivation – autonomous, heteronomous, autonomous + heteronomous, and no motivation – for the 
indicated behaviour changes (Table B.2). All considered motivation types (apart from No 
Motivation) were assumed to be positive, i.e., creating a tendency towards positive changes of 
attitude or behaviour. Therefore, unless expressly stated otherwise, the terms ‘autonomous’ and 
‘heteronomous’ motivations will be regarded below as ‘positive autonomous’ and ‘positive 
heteronomous’. The autonomous + heteronomous category of the Motivation Type variable 
demonstrated “complete separation”, i.e., there were no participants from this category who would 
have fallen within the No Change category of the Behaviour/Attitude Change variable. Therefore, 
the complete separation group of participants reporting the autonomous + heteronomous motivation 
types had to be removed from the multinomial logistic regression (which is the reason for not 
assigning a category number to this group in Table B.2). The resulting Motivation Type categorical 
variable (with three categories – Table B.2) served as another predictor variable for the 
Behaviour/Attitude Change variable, and was also dependent on the demographic predictor 
variables.  
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Table B.1. The demographic and socio-economic data of the survey participants. Numbers in 
brackets show the respective categories.  
 
Predictor variable Category Number of people 
Village Name (0) Halaban 70 
(1) Tangkahan 60 
(2) Bukit Lawang 110 
Gender (0) Female 96 
(1) Male 144 
Education (0) Educated 227 
(1) Not educated 13 
Income (1) 1 – 3 million IDR 111 
(0) Other income 129 
Years in Village (0) < 15 years 69 
(1) > 15 years 171 
 
Table B.2. The dependent variables and their considered categories. Numbers in brackets show the 
respective categories. Categories and sub-categories indicated by (*) were removed from the 
analysis. 
Variable Category Number of people 
Orangutans Forest 
Behaviour / 
Attitude 
Change 
(0) No change  clear answer 13 6 
no clear answer / no answer 61 58/11 
no opportunity to change* 29 2 
(1) positive Attitude Change 68 41 
(2) positive Behaviour Change 28 70 
positive Behaviour/Attitude Previously* 40 52 
Motivation 
type 
(0) No Motivation 74 30 
(1) Autonomous 78 10 
(2) Heteronomous 82 193 
Autonomous + Heteronomous 6 7 
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The major focus of this study was on the detailed understanding of changes of behaviour and 
attitude of the survey participants towards orangutans and native forest, as a consequence of the 
introduced programs (different programs were used in the three villages involved in this study). 
Participants who did not change their behaviour or attitude were subdivided into the three sub-
categories (Table B.2): (1) those who provided an express response that there was no change in 
their behaviour or attitude (‘clear answer’); (2) those who did not provide a clear response in 
relation to changing or otherwise of their behaviour or attitude (‘no clear answer / no answer’); and 
(3) those whose behaviour and attitude did not change because of no interaction with orangutans or 
forest, or because no opportunity to change was presented (‘no opportunity to change’). The 
additional category ‘Behaviour/Attitude Previously’ included the participants who had already had 
positive behaviour or attitude towards orangutans or forest prior to the commencement of the 
behaviour-changing programs. This category, as well as the ‘no opportunity to change’ sub-
category were discarded from the analyses, as they were regarded as irrelevant to the evaluation of 
the impact of the programs on the behaviour or attitude of the participants. One participant with 
negative behaviour change was also removed from the analysis as an assumed outlier. Thus, only 
three categories were retained in the dependent Behaviour/Attitude Change variable, including ‘No 
Change’ (excluding the group of participants with ‘no opportunity to change’), ‘Attitude Change’, 
and ‘Behaviour Change’ (Table B.2).  
 
The analysis was performed using STATA13 (StataCorp. 2013). Multinomial logistic regressions 
(Hosmer & Lemeshow 2000, Long & Freese 2006) were used to develop two separate models 
involving behaviour and/or attitude change with respect to: (1) orangutans, and (2) native forest. As 
a result, logarithm of odds of behaviour or attitude changes was considered as a linear combination 
of the predictor/independent variables shown in Table B.1, as well as the Motivation Type variable 
(Table B.2). Odds ratios (OR) (also called relative risk ratios (StataCorp., 2013)) were calculated 
for different outcomes of the Behaviour/Attitude Change dependent variable. The model fit was 
estimated using the maximum likelihood R
2
 calculated using the Nagelkerke / Cragg and Uhler’s 
approach (Agresti 1996; Long & Freese 2006). 
 
For further confirmation of the obtained tendencies, the effects of the same independent variables 
were considered on an additional response variable “How much you would like to protect 
orangutans” measured on the Likert scale with scores between 1 and 4. Due to highly skewed 
distribution of the scores for this response variable, it was categorised into the two categories: 
category 0 (the base category) including the scores from 1 to 3, and category 1 including the score 
of 4. The logistic regression analysis (Rabe-Hesketh & Everitt 2007) was performed to obtain the 
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dependences between this new categorised variable and the predictor variables (including the 
Motivation Type variable and any possible interactions). The outcomes were compared to those 
previously obtained from the developed multinomial logistic regression model for the Behaviour / 
Attitude Change response variable (Table B.2) for the orangutan data.  
 
Multinomial Logistic Regression Results  
The outcomes of the multinomial logistic regression used for the analysis of the orangutan and 
forest data with the Behaviour/Attitude Change response variable are presented in Tables B.3 and 
B.4. For convenience, Tables B.3 and Tables B.4 show ORs calculated from the multinomial 
logistic regression.  
For example, as follows from Table B.3, the expected odds of the attitude change towards 
orangutans are much higher (38.0 times and with high statistical significance) for people with 
autonomous motivation than for those with no motivation. On the contrary, the odds of attitude 
change towards the forest do not change in a significant way for people with autonomous 
motivation compared to those with no motivation (Table B.4). This demonstrates the major 
differences between the roles of autonomous motivation in modifying people’s attitude towards 
orangutans and forest.  
Table B.3. Odds ratios for the attitude and behaviour change with respect to orangutans for the 
predictor variables with the base categories shown in the second column. The asterisks and dashes 
indicate different levels of statistical significance: () p < 0.1; (*) p < 0.05; and (**) p < 0.01. Only 
statistically significant (with p < 0.1) variables are shown here; the empty cells mean lack of 
statistical significance. 
 
Effect of Variable 
OR of Attitude 
Change 
OR of Behaviour 
Change 
Tangkahan 
vs Halaban 5.91 
14.2* 
Bukit Lawang 6.91 - 
Autonomous 
vs No motivation 
38.0** 17.5* 
Heteronomous 11.3* 5.7 
Education vs Non-educated 35.7* - 
Income (1M – 3M 
IDR) (Middle Class) 
vs Other income 
7.58* 8.53* 
Gender (Male) vs Female - 5.26 
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Table B.4. Odds ratios for the attitude and behaviour change with respect to forest for the predictor 
variables with the base categories shown in the second column. The asterisks and dashes indicate 
different levels of statistical significance: (*) p < 0.05; (**) p < 0.01; and (***) p < 0.001. Only 
statistically significant (with p < 0.1) variables are shown here; the empty cells mean lack of 
statistical significance. 
 
Effect of Variable 
OR of Attitude 
Change 
OR of Behaviour 
Change 
Tangkahan 
vs Halaban 
33.7** 46.0*** 
Bukit Lawang 5.9** - 
Autonomous 
vs No motivation 
- - 
Heteronomous 8.96* - 
Years in village  
(> 15 years) 
vs < 15 years 
3.05* - 
Gender (Male) vs Female - 4.34** 
 
Demographic and socio-economic trends are further illustrated by Figs B.1 and B.2, providing 
additional information compared to Tables B.3 and Tables B.4. For example, the first three points in 
Fig. B.1 demonstrate how the predicted probability of attitude change towards orangutans varies 
between the three considered villages for the middle class income category. In this case, the 
difference between the villages Bukit Lawang (V2) and Halaban (V0) is more significant (p < 0.05 
in Fig. B.1) than for the Other income category (p < 0.1 in Table B.3). Similarly, the last three 
points in Fig. B.1 illustrate the significant impact of income and level of education in Bukit Lawang 
on the probability of changing attitude towards orangutans. Interestingly, participants from the ‘No 
Education” category belonging to either low or high-income earners (the Other income category) 
demonstrated near zero probability of changing their attitude towards orangutans (Fig. B.1). This 
appears to be a rather typical trend across the survey participants.  
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Figure B.1. The dependences of the predicted probabilities of attitude change towards orangutans 
on the Village, Income, and Education variables. V0, V1 and V2 indicate the three different villages 
Halaban, Tangkahan, and Bukit Lawang, respectively. The vertical error bars show the 95% 
prediction intervals for the indicated points. The numbers above the figure indicate the 
corresponding p-values. The other variables not indicated in the figure are taken at their base 
categories.  
 
 
Figure B.2. The dependences of the predicted probabilities of changing attitude and behaviour 
towards forest on number of years lived in the village and gender. The vertical error bars show the 
95% prediction intervals for the indicated points. The other variables not indicated in the figure are 
taken at their base categories. 
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Very few people reported both autonomous and heteronomous motivations and those who did 
reported either change of attitude or behaviour, with no one reporting no change. Therefore, there 
were too few people (and too little variability in attitudes/behaviour measures) for statistically 
significant conclusions to be made (p > 0.6). Therefore, these records were removed from the 
analyses.  
 
The obtained results are corroborated by the reasonable model fits for both the orangutan and forest 
models. Using the Nagelkerke / Cragg and Uhler’s approach (Agresti 1996; Long & Freese 2006), it 
was found that, for the orangutan (forest) model, the maximum likelihood R
2
 = 0.414 (0.415), while 
the Cragg & Uhler's R
2
 = 0.497 (0.470), which confirm the acceptable fit of the developed 
multinomial logistic regression models.  
 
Generalised Structural Equation Model (GSEM) analysis 
Possible relationships between the independent variables were also investigated using the variables 
presented in Tables B.1 and B.2. For example, the generalised structural equation model (GSEM) 
(Acock 2013) was used for the path analysis and identification of direct and indirect effects in each 
of the two models for the orangutan and forest data for each village (each program). As explained 
above, the response variable of Behaviour/Attitude Change depends on the predictor variables 
(Table B.1) and Motivation Type (Table B.2), whereas Motivation Type also depends upon the 
demographic and socio-economic predictor variables. This chain of dependences through 
Motivation Type gives rise to an indirect effect of the predictor categorical variables on 
Behaviour/Attitude Change, which was analysed using GSEM. All the model outcomes in relation 
to Motivation Type and different villages (programs) were adjusted for the other demographic and 
socio-economic variables (Table B.1). This means that these potentially confounding factors were 
taken into account so that the independent affect between Motivation Type and different villages 
(programs) only remained.    
 
More specifically, a direct effect between two variables in GSEM is calculated at the base 
categories of all other categorical variables. GSEM coefficients of each categorical explanatory 
variable should be interpreted relative to its corresponding base category. Therefore, if we calculate 
a direct effect of the Village variable (Table B.1) on Behaviour/Attitude Change, this is done at the 
No Motivation category of the mediating Motivation Type variable. If, on the other hand, we 
consider an indirect effect of the Village variable on Behaviour/Attitude Change, this effect is 
calculated at a Motivation Type category other than the No Motivation category (i.e., at one of the 
two categories: Autonomous or Heteronomous – Table B.2). It follows from here that the direct 
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effects in the considered GSEM determine the ORs for different outcomes of the 
Behaviour/Attitude Change response variable in the absence of any reported motivation. For 
example, in our GSEM models, the direct effect of the Village variable on Behaviour/Attitude 
Change shows how the probabilities of different outcomes of the Behaviour/Attitude Change 
response variable vary from the village that is regarded as the base category to another village for 
those inhabitants who did not report any motivation to change their behaviour or attitude.  
An indirect effect in GSEM determines ORs for the response variable at non-base category of a 
mediating variable. In this sense, the indirect effect goes through the mediating variable, which 
means that the different outcomes of the response variable are dependent upon the categories of the 
mediating variable. For example, the indirect effect of the Village variable on Behaviour/Attitude 
Change shows how the probabilities of different outcomes of the Behaviour/Attitude Change 
response variable vary from the village that is regarded as the base category to another village for 
those inhabitants who reported either Autonomous or Heteronomous motivation types. In this 
regard, it is important to note that if a direct or indirect effect is not statistically significant, this 
does not mean that the probabilities of different outcomes of the response variable (in our case, 
Behaviour/Attitude Change) are insignificant, but it rather means that the differences between these 
probabilities (determined by ORs) for different categories of the predictor variable are statistically 
insignificant.  
 
It is, however, also important to note that, though the indirect effect of, for example, the Village 
variable on Behaviour/Attitude Change goes through the Motivation Type mediating variable (in 
the sense explained above), the presented statistical model does not establish causality between 
Motivation Type and Behaviour/Attitude Change. The survey participants could have changed their 
behaviour and/or attitude towards orangutans or forest, and only then constructed the supporting 
psychological framework of autonomous or heteronomous motivation. Under the current model and 
with the available survey data, it is impossible to strictly prove or disprove such a possibility. 
Nevertheless, to determine the probabilities of different outcomes of the Behaviour/Attitude Change 
response variable, we will reasonably assume that, if a participant reported any of the two 
motivation types (autonomous or heteronomous), his/her behavioural or attitude changes (if any) 
were caused or succeeded by the reported motivation. We thus neglect the possibility for a 
participant to form his/her views on the reported motivation after he/she had changed the behaviour 
or attitude towards orangutans or forest.  
 
Using the multinomial regression and the Delta-method (Searle et al. 1980; Neter et al. 1990) with 
Motivation Type as a dependent variable, we can calculate the probability Pvm that a participant 
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from a given village (one of the three programs) falls within the m-th Motivation Type category 
(where v = 0, 1, 2 corresponds to the villages Halaban, Tangkahan and Bukit Lawang, respectively; 
and m = 0, 1, 2 corresponds to the ‘No Motivation’, ‘Autonomous’ and ‘Heteronomous’ categories, 
respectively). Similarly, considering Motivation Type as an independent variable and 
Behaviour/Attitude Change as a dependent variable, we can determine the probability Pmb that a 
participant from the m-th Motivation Type category falls within one (b-th) of the three 
Behaviour/Attitude Change categories (b = 0, 1, 2, corresponding to the ‘No Change, ‘Attitude’ and 
‘Behaviour’ categories, respectively). In this case, the probability Pvb for a participant from the v-th 
village to fall within the b-th Behaviour/Attitude Change category is given by the sum:  
Pvb .         (1) 
The three different terms in this sum indicate the three possible paths from a given village category 
to a selected Behaviour/Attitude Change category, i.e., through three different categories of 
Motivation Type (indicated by the three different values of the index m). For example, the 
probability for a person from the village Halaban (v = 0) to report no change in his/her attitude or 
behaviour (b = 0) will be given by the equation: P00 = P00P00 + P01P10 + P02P20. This means that 
the following three paths can contribute to the sought probability P00: 
Halaban  No Motivation  No Change; 
Halaban  Autonomous  No Change; and      (2) 
Halaban  Heteronomous  No Change.  
Similar paths can be identified for the other probabilities Pvb. 
At the same time, only statistically significant probability paths should be taken into account in Eqs. 
(1) and (2). This raises the question about calculating the p-values for all the probability paths to 
identify the statistically significant among them. The multinomial regression and the Delta-method 
(Searle et al. 1980; Neter et al. 1990) for the calculation of the probabilities Pvm and Pmb also give 
their p-values. From the definition of the p-value, Pvm is non-zero with the probability 1 – pvm, 
where pvm is the p-value for Pvm. Similarly, Pmb is non-zero with the probability 1 – pmb, where pvm 
is the p-value for Pvm. As a result, the overall probability PvmPmb (the m-th term in Eq. (1)) for the 
path v  m  b is non-zero with the probability (1 – pvm)(1 – pmb). Thus, the p-value (pvb)m for the 
path v  m  b is given by the equation (Gramotnev & Gramotnev, to be published)(Ed: where, 
when?): 
(pvb)m = pvm + pmb – pvmpmb.        (3) 
It is also important to understand that the conducted analysis of path probabilities is significantly 
different from the GSEM analysis. The latter does not directly give the path probabilities, but rather 
= Pvm ¢Pmb
m=0
2
å
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shows logarithms of ORs (as the regression coefficients) for the direct and indirect effects, 
including possible relationships between the variables. As explained above, a direct or indirect 
effect in GSEM takes place between two variables with the possible mediation of a third variable. 
Therefore, unlike a direct or indirect effect occurring, for example, between the Village variable and 
the Behaviour/Attitude Change variable, the probability paths are considered between selected 
categories of these variables – see Eqs. (1) and (2). In addition, as also explained above, an indirect 
effect in GSEM may not be statistically significant, which does not necessarily make the probability 
paths also insignificant.  
 
GSEM Results 
As can be seen from Tables B.3 and Tables B.4, some of the considered variables did not give 
statistically significant outcomes for ORs. This could be caused by mutual relationships between 
the considered variables. For example, it is clear that Motivation Type has the capacity of 
significantly influencing the probability of Behaviour/Attitude Change in both the orangutan and 
forest model. At the same time Motivation Type can be significantly influenced by other predictor 
variables (which can also correlate with each other), which results in at least potential chain-like 
relationships between the predictor variables. This type of relationship is difficult to examine using 
the multinomial logistic regression, and generalised structural equation model (GSEM) could be 
used instead, or as an additional tool. By using GSEM, both direct and indirect effects can be 
accounted for, compared to only direct effects in multinominal logistic regression. Despite small 
sample sizes in some categories such as 10 people reporting Autonomous motivation towards forest 
protection (Table B.2), accounting for both direct and indirect effects in GSEM has identified a 
statistically significant result, where multinominal logistic regression was unable.  
 
The GSEM outcomes for both the orangutan and forest models are shown in Table B.5, including 
the respective regression coefficients and their p-values. In addition, Table B.5 also gives intercepts 
(and their p-values) for the considered regressions, because the values of these intercepts are 
necessary for the determination of the probabilities for the probability paths (see the Statistical 
Methodology section).  
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Table B.5. The regression coefficients from the GSEM outcomes for the orangutan and forest 
models. Only statistically significant (with p < 0.1) coefficients are shown here.  
Variables 
Orangutan 
Model 
Forest Model 
Response Predictor Coef p-value Coef p-value 
B
eh
av
io
u
r 
(B
as
e:
 N
o
 C
h
an
g
e)
 1
. 
A
tt
it
u
d
e 
ch
an
g
e 
Village 
(Base: Halaban) 
Tangkahan  - - 3.45 0.001 
Bukit Lawang 1.85 0.078 1.88 0.002 
Motivation Type 
(Base: No 
Motivation) 
Autonomous 3.53 0.003 1.27 0.076 
Heteronomous 2.62 0.012 - - 
Education (non-educated vs 
educated) 
– 3.57 0.047 - - 
Income (1M – 3M IDR vs other) 2.13 0.027 – 1.45 0.098 
Gender (male vs female) - - - - 
Years in Village (> 15y vs < 15y) - - 1.91 0.056 
Attitude Model Intercept – 1.72 0.047 – 3.47 0.001 
2
. 
B
eh
av
io
u
r 
ch
an
g
e 
Village 
(Base: Halaban) 
Tangkahan 2.24 0.039 3.79 < 0.001 
Bukit Lawang - - - - 
Motivation Type 
(Base: No 
Motivation) 
Autonomous 2.77 0.027 0.96 0.098 
Heteronomous 2.20 0.054 - - 
Education (non-educated vs 
educated) 
- - - - 
Income (1M – 3M IDR vs other) 2.36 0.021 - - 
Gender (male vs female) - - 1.32 0.012 
Years in Village (> 15y vs < 15y) - - - - 
Behaviour Model Intercept – 2.02 0.032 2.65 0.002 
M
o
ti
v
at
io
n
 T
y
p
e 
(B
as
e:
 N
o
 M
o
ti
v
at
io
n
) 
1
. 
A
u
to
-
n
o
n
o
u
s 
Village 
(Base: Halaban) 
Tangkahan  - - - - 
Bukit Lawang - - - - 
Intercept: Autonomous - - 1.49 < 0.001 
2
. 
H
et
er
o
-
n
o
m
o
u
s 
Village 
(Base: Halaban) 
Tangkahan 2.77 0.014 - - 
Bukit Lawang 3.26 0.003 - - 
Intercept: Heteronomous – 2.20 0.037 – 1.10 0.099 
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As was explained in the Methodology section, the direct effects between any two variables in 
GSEM are calculated at the base categories of the mediating variables. Table B.5 shows such 
significant direct effects for the orangutan and forest models. The Motivation Type variable is 
shown as both the predictor and response variable (Table B.5), which is a reflection of its nature as 
a mediating variable that appears as one of the predictor variables for Behaviour/Attitude Change 
(in a sense that Behaviour/Attitude Change depends upon Motivation Type), and as a response 
variable with respect to the other predictor variables (in a sense that Motivation Type depends upon 
the other predictor variables). However, the conducted analysis demonstrated that Motivation Type 
depends significantly only on the Village variable (Table B.5). As a result, there is a possibility of 
an indirect effect of the Village variable on Behaviour/Attitude Change through the Motivation 
Type variable.  
 
The identification of Motivation Type as a mediating variable allowed determination of the 
probability paths from the different villages (programs) to the three different outcomes of the 
Behaviour/Attitude Change response variable for the orangutan (Fig. B.3) and forest (Fig. B.4) data. 
For more explanation of the determination of the probability paths and their significance see the 
Statistical Methodology section. Importantly, Figs B.3 and B.4 provide additional and more detailed 
information compared to Tables B.3 and B.4, including the quantification of the exact probability 
paths significantly contributing to the impacts of the programs on the final behavioural and attitude 
outcomes in each of the villages. For example, the average probability that a person living in Bukit 
Lawang has changed positively his/her attitude towards orangutans after (or as a result of) gaining 
positive heteronomous motivation is 0.520 (Fig. B.3c).  
 
As expected in each model, the sum of all the presented probabilities for each of the villages (Figs 
B.3a-c and B.4a-c) is close but not necessarily equal to 1, because insignificant paths are not shown 
in Figs B.3 and B.4.  
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Figure B.3. Probability paths for the GSEM model with the orangutan data for the three villages 
participating in the study: (a) Halaban; (b) Tangkahan; and (c) Bukit Lawang. The probability paths 
corresponding to the direct effects (through the base category of the Motivation Type mediating 
variable) are shown by the solid arrows, while the probability paths corresponding to the indirect 
effects are shown by the dashed arrows. The corresponding average (over all other predictor 
variables) probabilities for the considered paths are presented next to the arrows together with the 
indicated levels of statistical significance: (*) p  0.05; and (**) p < 0.01 (see Eq. (3)).  
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Figure B.4. Probability paths for the GSEM model with the forest data for the three villages 
participating in the study: (a) Halaban; (b) Tangkahan; and (c) Bukit Lawang. The probability paths 
corresponding to the direct effects (through the base category of the Motivation Type mediating 
variable) are shown by the solid arrows, while the probability paths corresponding to the indirect 
effects are shown by the dashed arrows. The corresponding average (over all other predictor 
variables) probabilities for the considered paths are presented next to the arrows together with the 
indicated levels of statistical significance: (*) p  0.05; and (**) p < 0.01 (see Eq. (3)).  
 
Note that the direct effects of the Village variable on Motivation Type are not statistically 
significant with only low to no statistical significance of the effect of Motivation Type on 
Behaviour/Attitude Change (Table B.5). This gives low statistical significance for the indirect 
effects of Village on Behaviour/Attitude Change. Nevertheless, the probability paths show 
significantly different probabilities for different villages (Fig. B.4). This is not a contradiction, as 
Table B.5 does not establish differences between different probabilities, but rather gives logarithms 
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of odds ratios. When calculated from the probabilities given in Figs B.3 and B.4, the odds ratios are 
in agreement with those in Table B.5.  
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APPENDIX C – Chapter 5 
 
Means, standard deviations and bivariate correlations between variables. 
 
* p<.05; **p<.01
Variable M 
(SD) 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
1. Willingness - 
orangutan 
3.44 
(.688) 
-                   
2. Willingness – 
forest 
3.60 
(.576) 
 
.835** -                  
3. Behaviour 
change- orangutan 
- 
 
 
.124 .178* -                 
4. Behaviour 
change - forest 
- .030 .126 .437** -                
5. Sex - 
 
-.315** -.336** -.192* -.354** -               
6. Age 
 
2.78 
(1.24) 
.081 .053 -.120 -.110 .029 -              
7. Income 3.12 
(1.44) 
.028 .016 -.054 -.015 -.051 .036 -             
8. Religion - 
 
-.077 .037 .046 .164* .085 -.078 .048 -            
9. Education 2.79 
(.911) 
.192** .196** -.008 -.008 -.043 -.181** .067 -.034 -           
10. Forest aligned 
job 
- 
 
.250** .244** -.037 -.004 -.099 -.151* -.148* -.053 .205** -          
Orangutan 
protection 
                    
11. Extrinsic 
incentives 
- .091 .009 .175* -.090 -.033 .067 -.037 -.030 .054 .075 -         
12. Orangutan 
conflict 
- -.152* -.059 .020 -.028 .018 -.120 -.054 .066 .175** .109 .091 -        
13. Social norms - 
 
.432** .354** .043 -.034 -.137* .042 .050 -.028 -.025 .021 .023 -.116 -       
14. Respect/like - 
 
.344** .331** .241** .292** -.228** -.061 -.025 -.021 .157* .281** .181** .049 .174** -      
15. Perceived ease - .223** .201** .187* .176* -.128* -.015 -.057 .008 .119 .069 .009 -.113 .207** .321** -     
Forest  
protection 
                    
16. Forest utility - 
 
-.044 -.031 .084 -.026 -.001 -.103 -.079 .008 .133* .144* .076 .275** -.105 .120 -.032 -    
17. Social norms - 
 
.354** .404** .104 .090 -.193** .034 .088 .039 -.002 .013 .020 -.036 .835** .252** .181** -.141* -   
18. Respect/like - 
 
.255** .275** .167* .322** -.172** -.105 .049 -.024 .164* .146* .069 .036 .151* .612** .290** -.045 .196** -  
19. Perceived ease - .243** .272** .261** .273** -.254** -.077 -.027 .020 .167* .060 .058 -.084 .151* .319** .747** -.040 .204** .430** - 
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APPENDIX D – Full Questionnaire (English version) 
 
Please ensure they are familiar with the orangutan and can identify it as the correct species.  Show 
photo. 
 
Please explain by protecting the orangutan we mean “not physically harming, killing or taking any 
orangutans from the forest or treating them in any other way you are not meant to”. By protecting 
the forest we mean “not taking any resources you are not allowed to and keeping it clean (of human 
rubbish)”. 
 
1. Have you ever received or have previously received any of the following benefits because of the 
reforestation program or any other conservation programs in (village)? 
A. Employment  B. Any other sort of incentive/money or resources because of it  
What is this? 
____________________________________________________________________________ 
2. Do you think any of the following people pressure or force you to protect orangutans? 
A. District government  D. NGO’s  G. Tourists              I. Friends/family 
B. Your community  E. TNGL  H. LPT                         J. Others  
C. National government  F. Local Government  I.  Village head
 _________________ 
3.  Do you think any of the following people pressure or force you to protect the forest? 
A. District government  D. NGO’s  G. Tourists              I. Friends/family 
B. Your community  E. TNGL  H. LPT                         J. Others  
C. National government  F. Local Government  I.  Village head
 _________________ 
4. Have any of the following people have told you why it is important to protect orangutans? 
A. District government  D. NGO’s  G. Tourists              I. Friends/family 
B. Your community  E. TNGL  H. LPT                         J. Others  
C. National government  F. Local Government  I.  Village head
 _________________ 
5. 4. Have any of the following people have told you why it is important to protect the forest? 
A. District government  D. NGO’s  G. Tourists              I. Friends/family 
B. Your community  E. TNGL  H. LPT                         J. Others  
C. National government  F. Local Government  I.  Village head
 ________________ 
6. Have any of the following people have told you how you can help protect orangutans? 
A. District government  D. NGO’s  G. Tourists              I. Friends/family 
B. Your community  E. TNGL  H. LPT                         J. Others  
C. National government  F. Local Government  I.  Village head
 ________________ 
7. Have any of the following people have told you how you can help protect the forest? 
A. District government  D. NGO’s  G. Tourists              I. Friends/family 
B. Your community  E. TNGL  H. LPT                         J. Others  
C. National government  F. Local Government  I.  Village head
 _________________ 
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8. How much do you want to protect orangutans? 
A. None  
B. A little   
C. Mostly  
D. All 
 
Why?________________________________________________________________________
__________________________________________________________________________ 
 
9. How much do you want to protect the forest? 
A. None  
B. A little   
C. Mostly  
D. All 
 
Why?________________________________________________________________________
__________________________________________________________________________ 
 
10. How much do you feel it is your responsibility to protect orangutans? 
A. None 
B. A little   
C. Mostly  
D. All 
 
11. How much do you feel it is your responsibility to protect the forest? 
A. None 
B. A little   
C. Mostly  
D. All 
 
12. How much do you think your community wants to protect orangutans? 
A. None 
B. A little   
C. Mostly  
D. All 
(e. Not sure) 
 
13. How much do you think your community wants to protect the forest? 
A. None 
B. A little   
C. Mostly  
D. All 
(e. Not sure) 
 
 
 
 
 
 
 
 
 152 
 
 
14. Do you agree with any of the following statements? (not sure response also allowed if cannot 
provide Agree or Disagree) 
 I protect orangutans because it makes me feel like I am doing a good thing. A / D 
 I protect orangutans because I get money if I do.     A / D 
 I protect orangutans because my community expects me to.    A / D  
 I cannot always protect orangutans because sometimes they cause me troubles. A / D 
 I cannot always protect the forest because sometimes I need to use things from the forest.  
A / D 
15. Do you want others to protect orangutans in your community? 
A. Yes  
B. No  
C. Don’t care 
 
16. Do you want others to protect the forest in your community? 
A. Yes  
B. No  
C. Don’t care 
 
17. Have you changed your behaviour to help protect orangutans since the (conservation program) 
has been in (village)?  
       A. Yes  
B. No  
If so, HOW?  
________________________________________________________________________________ 
________________________________________________________________________________ 
 
18. Have you changed your behaviour to help protect forest since the (conservation program) has 
been in (village)?  
       A. Yes  
B. No  
If so, HOW?  
________________________________________________________________________________ 
________________________________________________________________________________ 
 
19. Have you physically harmed, killed or taken an orangutan since the (conservation program) has 
been in (village)? 
A. Yes 
B. No 
Details such as: harm, kill or taken, sold etc., how many, how long ago?  
________________________________________________________________________________
________________________________________________________________________________ 
 
20. Do you think anyone in your village has physically harmed, killed or taken an orangutan since 
the (conservation program) has been in (village)? 
A. Yes 
B. No 
Details such as: harm, kill or taken, sold etc, how many, how long ago?  
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________________________________________________________________________________
________________________________________________________________________________ 
21. Have you ever taken any of the following from the forest since the (conservation program) has 
been in (village)? 
A. Rattan B. Medical plants C. Firewood D. Hunting/animals   
E. Timber  F. Others (mention)   
Details such as: how much, how often, how long ago etc.? 
________________________________________________________________________________
________________________________________________________________________________ 
 
 
22. Do you think anyone in your village has taken any of the following from the forest the 
(conservation program) has been in (village)? 
A. Rattan B. Medical plants C. Firewood D. Hunting/animals   
E. Timber  F. Others (mention)   
Details such as: how much, how often, how long ago etc.? 
________________________________________________________________________________ 
________________________________________________________________________________ 
 
23. Do you ever tell other people they should protect orangutans?  
A. Yes 
B. No 
 
24. Do you ever tell other people they should protect the forest?  
A. Yes 
B. No 
 
25. Is there any other benefit you receive from the (conservation program) in (village)? 
________________________________________________________________________________
________________________________________________________________________________ 
 
26. Is there any problems or issues you have because of the (conservation program) in (village)? 
________________________________________________________________________________
________________________________________________________________________________ 
 
27. Has the (conservation program) in (village) made you respect or like orangutans more than 
before? 
A. Yes  
B. No  
C. Not sure 
Why?___________________________________________________________________________
________________________________________________________________________________ 
 
28. Has the (conservation program) in (village) made you respect or like the forest more than 
before? 
A. Yes  
B. No  
C. Not sure 
Why?___________________________________________________________________________
________________________________________________________________________________ 
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29. Do you think the (conservation program) in (village) has made it easier for you or your 
community to protect orangutans?   
A. Yes  
B. No  
C. Not sure 
Why?___________________________________________________________________________
________________________________________________________________________________ 
 
30. Do you think the (conservation program) in (village) have made it easier for you or your 
community to protect the forest?   
A. Yes  
B. No  
C. Not sure 
Why?___________________________________________________________________________
________________________________________________________________________________ 
 
Demographics/socio economics 
 
Male  /   Female 
 
Age:____________________________________________________________________________ 
 
Monthly income:  
Less than 500 000 Rp  500 000 Rp – 1 million Rp  1 million Rp – 2 million Rp  
 
2 million Rp – 3 million Rp 3 million Rp+ 
 
Occupation/source of 
income:_________________________________________________________________________ 
 
Highest level of education: SD     SMP     SMA     University     None 
 
Religion: Muslim Christian  Buddhist Other 
 
Ethnic 
group:___________________________________________________________________________ 
 
Years lived in 
Tangkahan:______________________________________________________________________ 
 
Do you own any land and if so 
what:___________________________________________________________________________ 
 
Place of  
birth:___________________________________________________________________________ 
 
 
 
 
 
